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Basic graphic data upon which this report is based was 
prepared at HTAUTOMAT by a joint Army, Navy, CIA Team, in 


response to the requirements of GMIC. 


well as textual data provided to the consultants, are attached 
as preliminary working papers. They will be published inthe 


near future as a detailed Photo Intelligence Report. 


Graphics not presented but referenced in this report, as g 
AES, 
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GUIDED MISSILE INTELLIGENCE COMMITTER 


& 
REPORT OF THE 


SPECIAL ENGINEERING ANALYSIS GROUP 


I. INTRODUCTION 
ys 

This report summarizes the studies and resulting conclusions of the 
Engineering Analysis Group which was formed to analyze the TALENT data on 
the Kapustin Yar and Tyura Tam-Klyuchi missile test ranges. This group was 
requested to establish, as completely as ssible from photographic data, 
the types, sizes, performance, and aegever ent status of Russian missile and 
rocket projects. A thorough and complete briefing on the photographic infor- 
mation was received and preliminary examination of ne data carried out. 
It wes concluded by this group that only through the use of other available 
intelligence information could a reasonable analysis of the TALENT material 
be made. Therefore, COMINT, ELINT, RADINT, and other intelligence data was 
provided for reference. Particularly in examining photography showing the 
Tyura Tam test range instrumentation and orientation these other data were 
invaluable. Due to the limits of photographic coverage, erroneous conclu- 
sions were being drawn which were corrected only by use of the COMINT infor- 
mation. Thus, all source information was requested to eliminate obvious 
misconceptions and prevent wasted effort. 

Since the composition of the analysis group encompassed all primary 
fields associated with missile development, specialty teams were formed. 
The format of this report essentially follows this team breakdown. The use 
of small teams provided not only the necessary specialist concentration 
but also gave continuity to the analysis of facilities common to the various 


areas. 
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In the body of this report, the ranges, locations, zones, dimen- 


sions, and nomenclature are taken from the briefing charts prepared for 


OPERATION JAM SESSION. Therefore, reference should be made to the plates 


: 


of the zones mentioned in reading this report. 
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Ii. GENERAL CONCLUSIONS 


1. The Soviet test ranges and ranghead facilities at Kapustin Yar 
and Tyura Tam represent a capability and potential that is generally equiva- 
dent, and in some respects superior, to that of the US. The land area of 
the rangeGads is well in excess of that devoted to all US ranges combined. 
At the present time, however, the US ICEM launch facilities appear to out- 
number those found in the TALENT material. 

2. The entire facility complex indicates that the Soviet missile pro- 
gram is directed almost exclusively to the development of mobile systems. 
Even their largest missiles appear to have been developed for rail mobility. 
Of significance also is that the mobility is apparently incorporated from 
the beginning of the research and development eae. Thus, the operational . 
ground support equipment appears to be developed simultaneously with the 
missile. 

3- The Soviet programs have evidentally been well planned, bath in 
the weapon system and outer space vehicle fields. Existing facilities at 
Kapustin Yar, Tyure Tam, and Kilyuchi have the capacity for-supporting the 
known Soviet missile programs with considerable expansion in rate of activity 
achievable, if required. In addition, Tyure Tam-Klyuchi is capable of sus- 
taining both highly energetic propulsion systems and large complex space 
vehicles. | 

4. These test ranges have at least as many instrumentation sites as 
any of the US ranges, thus indicating that the Soviets attempt to obtain a 
large amount of information from each firing. 

>« The extensive and diversified research and development programs 
being conducted on the Soviet missile test ranges indicates that large and 


capable research, engineering, and manufacturing organizations exist in sup- 


port of these programs. 
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6. The study reported herein is not considered to have exhausted the 


useful data from PROJECT JAM SESSION. The quantity of data alone precluded 


this. However, the level of this current effort is believed sufficient to 
@ 


provide considerable knowledge on the Soviet missile development programs. 
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TII. DETAILED COKCLUSIONS 


A. SURFACE-TO-SURFACE BALLISTIC MISOILES 


alts Kapustin Yar 


G 


ae The lack of identifiable main communications and administra- 
tion facilities indicates that complete photographic coverage has not, 
as yet, been obtained. 

b. The overall average rate of fire per pad together with the 
apparent reliability of firing indicates an efficiently designed and 
operated range, as well as high reliability of missile components. 

ec. The development of operational cmround equipment appears to 
progress simultaneously with development of the rest of the missile 
system. 

ad. There is TALENT evidence of the developnent of at least some 
second generation missile wfaponse 

e. The areas associated with ballistic missiles appear to have 
been developed for mobile systems capable of reasonable accuracy. 

f. The long-base "V" and "L" configurations seen in front of the 
launch stands are probable range instrumentation tracking systems. 
(Occasional ELINT intercepts of S-Band beacons could be identified with 
these units.) 

g. Single station radio-inertial guidance techniques (e.g., 
Corporal RIG) are strongly indicated by TALENT for missiles fired 
from Zones+ 7, 9-North, and 9-South. These guidance systems are 
probably road mobile. 

h. The guidance system used at Zone 8 cannot be determined from 
TALENT coverage. It is possible that an all-inertial system is used 


with the short-range missiles which are associated with this launching 


complex. 


1. See Kapustin Yar Graphic Books i and 3. 
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4. It is difficult to identify 4 guidance technique in the TALENT 
coverage of Zone 10. Poles on +he launch stand may suggest collimation 
of inertial components; te similarity of Zone 10 and Tyura Tam in this 


respect is interesting. 
F 














2. Tyura Tam-Klyuchi 

a. The existing facilities at Tyura Tam and Klyuchi have the 
capacity for supporting the ICBM/ESV programs presently noted. 

b. The instrumentation complex in the Klyuchi area makes it well 
suited for either land or water impacts of ICBM re-entry vehicles. 

e. The 60 mile baseline configuration composed of instrumentation 

\ stations 28, 30 and the launch stand (Plate 22, Tyura Tam-Klyuchi Book) 
is probably a range instrumentation tracking system. 

a. The "Azusa" cross configuration observed at Tyura Tam and 
Klyuchi are probably VHF interferometers (e-g., microlock) used for 
range instrumentation or Satellite tracking. 

e. The two 110 foot towers observed on the Tyura Tam launch stand 
are possible collimation devices for aligning inertial guidance systems 
prior to takeoff. Similar towers are observed on the launch stand of 
Zone 10 at Kapustin Yar. 

f. No reliable estimate of ICBM guidance accuracy can be made 


from the present TALENT and COMINT coverage of Tyura Tam. 
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B. SURFACE-TO-AIR MISSILES 

Ll. A very extensive surface-tgrair missile research and develop- 
ment test program is apparent in the Kapustin Yar area, from which the 
system deployed operationally around Moscow was developed. 

2. There is a lack of evidence of the development of a different 
system. Specifically, there is no evidence of the development of a low 
altitude or area defense surface-to-air missile system. 

3. Present surface-to-air missile flight tests probably do not 
extend beyond a range of about 25 nautical miles. 

4h. From the elaborate surface-to-air missile support and fabri- 
cation facilities at Kapustin Yar area, it is logical to expect continu- 


ing use of the facility for testing new surface-to-air missile systems. 
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GC. ATR-TO-SURFACE MISSILES 














2. At least one short-range air-to-surface weapon system 15 opern- 
tional. This is probably a “first generation" system, net Particwlarss: 
sophisticated. Characteristics may eRe dade (approx tions )* 

a. Range - 45 nautical miles 

b. Launch altitude - mnediwi, 15.000 feet 

ec. Launch speed - lov, 250 knots 

d. Flight path - 3° or less below horizontal 

2. The TALENT material revesis that the Viedinirovke con lex is 
a suitable base for a lonre-ranre ni r-to-surface :issile activity, using 
the Air Force associated test rance as 2 firing aren. Mo cvidencc 
such activity has been found as yet. 

h. 
support/launch facilities at Zones 10-12, and the 
range toward Lake Balkhash suggest facilities Tor ona vanced progrtie 
The 2irport and range could support hich altitude /speed manned vehicle 
research similer to the US ees ee ee and X-15 programs. Zones 10-12 
could permit firing of a first stage and manned last stage glide rocket 


as a step toward manned space flight. 
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8 
VLADIMIROVKA-LAKE BALKHASH RXBY GOO68 TEST ACTIVITIES 
1. The TALENT information is insufficient to confirm or deny the 


existence of a new test range. 2 6 


o 




















3- The operations and control of the new test range 

















appears to be somewhat divorced from that of either Kapustin Yar 





missile test range cr Tyura Tam missile test range. 

4h. The new test range may be elaborate enough to accommodate any 
type of missile or manned vehicle testing restricted only by the confines 
of the test range. Race track courses could be flown for ilong=-range 


” 


airplanes or cruise missiles. 

5« The new test range may or may not be directly connected with 
part or all of the new installations (TALENT information) being construc- 
ted in Zones 10, 11, 12, 13 and 14 near to and north of the Viadimirovka 
airstrip. 

6. Of the many types of activities that may be utilizing this sus- 
pected new test range, it seems most logical to connect it with a manned 
satellite research test program. However, it should be noted that no 


specific evidence from TALENT or COMINT sources is available to support 


this conclusion. 
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IV. SURFACE-T0- SURFACE BALLISTIC MISSILES 


A. KAPUSTIN YAR 
il. Rangehead Facilities 

The Kapustin Yar rangehead facilities consist of a large number of 
sites and buildings. This section of the report will not include discussion 
of the Zones numbered 1 and 2 ‘den have been Seeieeek es as the surface-to- 
air facility. Collateral information infers that the Kapustin Yar range has 
been and still is a very active range. 

Zone 19, which includes the city of Kapustin Yar with an estimated 
population of 10 to 15 thousand, is located next to the Volga River, a good 
water source. The city is on a railroad. The immediate range area could 
encompass as mich as 3,250 square miles. = 

Zone 18, based on TALENT and collateral information, has Been 
designated as a possible missile support, static test, and propellant servic- 
ing area. The facility is rail-supported and no hard-surfaced roads are seen. 
The site is located approximately eight miles from Kapustin Yar. There is 
one large building which could be used to completely assemble and check out 
@ missile larger than the V-2. Other buildings in the area could be used 
for component assembly and check out. The area is fenced. A static test 
facility appears to be located south and west of the support facility. Col- 
jateral information states an engine test stand was disassembled in Germany 
and moved to the Kapustin Yar area. The facility is served by a railroad. 
While this static test unit was in Germany it was used to test a complete 
V-2 missile. Enough support buildings are in the area to support an opera- 


tion of this type. The pictures do not show a water line in the area. 





However, there is a water tower in the 











support area. 


¢ 
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Zone 6 is approximately four miles northeast of Zone 18 and appears 
to be directly associated with this area. The area is road served. The area 
could have been used as a mobile launching site for the early V-2 wiesiies.. 
The site now has scrubs or vegetation growing within the area which might 
imply that it is no longer in use or has been converted to another use. 

In Zone 7, a good hard surfaced road has been constructed to the 
support area which is 22 miles from Kapustin Yar. It is of interest to Hote 


what appear to be bunker type buildings which could indicate the storage of 





solid propellant rocket motors. The bunkers are large enough to store and 
condition rocket engines up to a length of 65 feet. The area has more than 
enough support facilities to accommodate the operations at the pad complex. i 
This could also indicate the activity is somewhat self sufficient. The lack 

‘of a double security fence and guard eieiaes could indicate the activity 

is no longer research and development in nature. Again the apparent lack 


of a service structure in the area suggests a completely mobile-supported " 


system. | = 


~ 
2 


Zone & is located a measured 6,800 feet from the launch area of 
Zone 7. A good road has been constructed to the aréa. The apparent support 
area is directly adjacent to the pad area. 

It is significant to note the lack of a good hard-surfaced road 
from the support area to the pad complex. Another item is that the pad area 
is divided by a security fence. The entire area is surrounded by a single 
security fence with no apparent guard buildings except a building at the 


entrance which would be a security check point. 


Q 


The above indicators might suggest the following: 


a. The pad facilities are possibly used to launch two different 


c 
\ 


type missiles. 


be. The support area being very close to the pad complex indicates . 


the launching of low thrust, short-range missiles. 


@ & 
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¢. The apparent poor road between the support area and pad complex 
suggests the area is and/or has been under modifications. 
The general orientation and location of the Zone’9 launch facilities, 
with respect to Zone 8, indicates the neg or a test site and facility to 
handle a larger thrust vehicle. These two launch areas are separated by a 


distance 11,500 feet. According to US practice, each of these sites would 


be suitable for launching an ICEM type missile. The apparent missile check- 


out areas are each located approximately one-half mile in back of the launching 
pad complex. The entire area is supported with a good road system. Launch 
area north is enclosed with a double security fence with identified guard 

posts between the double fence. The lack of above-surface buildings and the 
appearance of well-constructed revetments with good entrance roads suggests 

the launching operation is mobile supported. The measured dietwued between 


the apparent launching platform and blockhouse is approximately 200 feet. 


hit.. TALENT information does not reveal the depth and/or thickness of this 


structure. Launch area south has the same significant features as covered 


for launch area north. The appearance of a dumb-bell configuration appears 


to have been a modification to the original facility. This is suggested 


in that one end of the dumb-bell is not completed. 


The‘entire Zone 9 facility looks like a prototype ballistic 


missile operational launching site. 


Zone 10 is a rail and road supported launching complex. The 


facility is located approximately 11 nautical miles to the north of Viadimirovka. 


A double security fence encloses the area. Lack of revetments suggests the 


major portion of launching operation is rail supported. 








A service tower is visible. It 








does not appear to resemble any tower in use at a US range. 
A possible water storage tank does exist within the pad area. A 


blockhouse similar to the one at Tyura Tam has been constructed. 


12 


a However, the blockhouse could have been designed to stand a direct missile 
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A second possible launching pad is under construction which could 
eA 
@lso be rail supported. The measured distance between the two pads is 
3500 feet. Based on US test range information, each pad could support and 
. * : B i 


Jaunch an ICBM-sized vehicle. However, the required track radii may have been 


the determining factor in the pad spacing. 


. 


Zone 11 is located between Visedimirovka and the ‘events site of 
Zone 10. The facility is rail and road-supported. Sufficient detail does 
not permit a conclusion as to the use of esch building. | 
The aréa is enclosed with a solid fenc# which suggests thie activity 
is of a classified nature. 
A power house is located within the area, It cannot be determined 
whether or not the power is consumed* locally or transmitted to other areas. 
The ices eee be a missile component manufacturing and test 
facility. | ° 
The facility in Zone 12 consists of a large rail drive-through 
building. It appears to be a standard Soviet rail service building. 
The area is enclosed with the double security fence. The entire 
area is still under construction. | 
It is possible that the area will be used as an assembly and 
support facility for launch area, Zone 10. 
During the construction period, it is possible that a@ temporary 
facility at Viadimirovka is being used to support the launch area, Zone 10. 
in addition to detailed study of individual zones in the rangehead 
area, an ePpontowas mad= to evaluate the over-all capability of the iapasean 
Yar range. Various range personnel and Department of Defense groups have 
tried to devise a reasonable "yard stick" for measuring range capacity 
and capability of the US guided missile test fecilities. No such "yard stick" 
has been found. However, from these US studies there are general guide 


lines which are useful in analyzing the ability of a proving ground to 


13 
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support the assigned programs. By these US eneae gy the Kegisein Yar range 
is far from caturatsa srk the known firing rate aha there is @ large growth 
potential. | 7 
| The land area in use at the ners es is larger than the total 
rangehead areas of all US guided°missile ranges. This very large area has 
allowed the Soviets to spread their facilities out and minimize mitual inter- 
ference between launching areas. Th= distances between launching Zone 1 and 
jaunching Zone 10 is almost equal to the distance between the Army firing 
sites at White Sands Proving Ground and the Air Force launch area at Holloman 
Air Force Base. These areas in New Mexico can carry on many operations almost 
independently of each other. 

White Sands Proving Ground, our largest overland range, is only 100 


miles long compared to land impact points at Kapustin Yar which are at least 


S 


950 nautical.miles dowrrange. The ability to locate impact) points on the ground and 
accurately survey these points greatly simplifies the instrumentation problems 
associated with impact. Recovery of critical components can also be accom- 

plished in a land impact area. A map study indicates that the apustin Yer 

range could be extended to at least 1300 miles without changing the azimmth 

of fire. 

The support facilities for the rangehead area seem more than 
adequate to support the present rate of fire. The photography does not appear 
to cover all of the support area. An example is communication facilities which 
were easily located on the photographs of Tyura Tam, but none were seen on the 
Kapustin Yar coverage. This suggests that additional coverage (collateral 
information indicates north and west of the present coverage) might reveal 
many additional support facilities such as communication centers, labora- 
tories, storage areas, etc. 

It is the opinion of this ercup that the Kapustin Yar range is not 


saturated and the firing rate can be substantially increased if required. The 


14 
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scope of support facilities indicates that the Soviets are placing priority 
effort on the over-all missile progran and consider range development a 

vital part of their missile activities. The lack of HiocG ie eecun facilities 
is not likely to hamper missile Crggvth and development in the Soviet Union 


within the foreseeable future. 
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2. Range Instrumentation 


cw 
» 1 : 


The scale of the original photography which provided the TALENT 
material for the Kapustin Yar and Tyura Tam ranges does not allow positive 
identification of any instrumentation equipment. However, -by -cessbining all 
inférmation available from COMSNT, ELINT, RADINT, and ‘collateral sources 
with the TALENT material and by concentrating on the relative positions of 
possible instrumentation sites, it is possible to establish a pattern of 
instrumentation with a reasonable d2=gree of confidence. Although the inves- 
tigation of instrumentation was conducted ona complete range basis, 
individual areas will be discussed separately in.this report. 


The Kapustin Yar rangehead has the heaviest concentration of 


o 


probable instrumentation sites observed in any portion of the two ranges. 


The pattern of these facilities suggests that each launching area has its 


QO 


own network of measurement equipment which has been located to provide op- 
timim coverage from the missile system under test. This range appears to 
have at least as many instrument sites as any of the US ranges, thus 
indicatiern that the Soviets attempt to obtain maximum information from each 
missile firing. Many large permanent structures are used to house instrumen- 
tation equipment and, in addition, the system of roads throughout the 


rangehead, small cleared areas along these roads, and mitiple cable scars 


ao 


connecting these cleared areas, would indicate that mobile instrumentation 
is used to augment the permanent systems. Mobile instrumentation is further 
indicated by the large number of probable van-type vehicles in the motor 
pools at the various launch support areas. 

One distinguishing characteristic of the-Kapustin Yar rangehead 
is the existence of at least four separate possible instrumentation networks 
which are laid out in precise patterns. Such patterns could relate to 
either guidance or instrumentation, and the TALENT material does not pro- 
vide sufficient detail to determine which function is assigned to these 
networks. A guidance system with base lines from 3 to 10 miles in length 
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is not consistent with mobile missile systems because of time consuming 
survey and installation problems, lending support to the designation of 


these networks as instrumentation systems. That these are instrumentation 


is also indicated by the fact that ther, are permanentgtype buildings at 


the terminal points on these patterns. Guidance Systems which were intended 


zs 
for mibile use would probably use vehicular-rmounted equipment. 




















Collateral information shows that the Soviets had full access to 
early German doppler development of the type which lead to the US designed 
DOVAP system. Soviet competence in the ra@ar fiela@ is apparent from work 
done in the surface-to-air guidance System. The patterns of ietriment 
sites in the rangehead would suggest the possible use of some electronic 
system which compares data fram a number of measurement points and recon- 


structs trajectory data by triangulation. The DOVAP system is used in this 





manner and also provides high accuracy velocity measurement. 





























The. Soviets received the 





SCR-584 from the US and are known to have manufactured a Soviet version. 
This same equipment is still the principal radar in use on &11 US missile 
ranges. Although there are no instrument sites where such radar equipment 
can be identified, there are many areas where Such equipment might well be 
located. 

Telemetry receiving stations cannot be located by the TALENT 


coverage; however, there are % few characteristics which would clearly identify 


such a station even with larger scale photography. Pre-flight calibration 


of missile-borne telemetry equipment would probably require telemetry 


¢ 


receiving equipment in the Vicinity of each launch area and this equipment 


L? 
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could easily serve as an in-flight facility. A mumber of support zones in 
the rangehead could contain telemetry receiving facilities which would not 
be visible on the photography. 

Collateral information also indicates that optical instruments of 
the Askania cinetheodolite type were in use on the range at the time of the 
first V-2 nape nee Again, the TALENT material doses not show any such equip- 
ment. The many roads throughout the area and many small unidentified objects 
would be consistent -rith a variety of optical instruments. 

In summary, the Kapustin Yar rangehead area appears to be heavily 
instrumented. No positive identification of instrumentation types is 
possible due to the scale of photography. Sources other than TALENT would 
indicate that the following types of instrumentation might be in use on this 
range: radar, telemetry, doppler systems, and optical instruments (cine- 
theodolites ). The pattern and density of probable Pic peeneneeedics facilities 
in consistent with the use of all of these systems. 

It is doubtful that aerial photography can provide significant 
information on the range instrumentation Systems in use, even with increased 
scale. ELINT techniques including flights over the Bee with suitable 
receiver equipment would probably provide more information regarding instru- 
mentation systems and techniques. 

Photographic coverage extends due east from the rangehead to a 
distance of approximately 225 nautical miles. The width of the coverage is 
approximately 38 miles. A study of this downrange area revealed very few 

possible impact points or impact instrumentation sites. In fact, the only 


areas which show definite patterns of stations suitable for instrumentation 


© 


impact are centered approximately 35 miles downrange and 210 miles downrange. 














which are within the TALENT coverage. A careful examination of these points 





failed to indicate any impacts or instrumentation. 
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There are several p&8ssible explanations for the lack of visible 


vhf ke : 
e, . 


’ 
ae nae 7 _ 


impact instrumentation: 
ae Mobile instruments may be in use and moved to the impact 
areas only for firing operations. The road nate in the downrange area 
appear adequate to support this type of operation. Some COMINT material 
supports this explanation since references have been made to moving 


stations. Mobile instrumentation would require bases of operation in 


° 


the general vicinity of the impact areas but such bases could be located 
: 


out of the area covered by TALENT. Aircraft support of the downrange 











instrumentation stations is regularly reported and no airfields 





ere shown in the coverage. Arain this would indicate the possibility of 


instrumentation support bases located outside the area covered by TALENT 


) 


material. 


b. Impact areas may have very limited instrumentation coverage 





and thus not be visible on the photographs. 
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is considered highly unlikely that equipment to perform these functions 
could be so smali that some indicators would not be detected on the 


photographs. 
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The possible existence of range instrumentation activity at a 
distance of 210 miles from the launch area is not compatible with COMINT or 
ELINT information. The facilities seen in this area cannot be definitely 
classed as instrumentation. These facilities could be communication relay 
stations connecting more distant points ®n the range or, of course, these 
sites may not have any er eee to the Kapustin Yar oar 


There is no photographic coverage of. the 300, 650, or 950 mile 





impact areas. These areas are not treated in this report. 
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TALENT: The photographic intelligence available on Kapustin Yar 
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is based upon the fiyover. Using the areas as labeled by 
the photographic ADS PECESr Ss the following features may be distinguished: 
In Zone }: | 
@2. Unidentified objects 1200 feet aft of the launching pad, 
symmetric with respect to the firing line (east), 300 feet apart. 
b. The support area is close to the firing pad. 


c¢. Otherwise, photography of the area is marginal. 
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In Zone 7: 3. a 
a. Trailerized installation to west of launch peds. 
(1) 3300 feet from launching pade to installation. 
(2) No direct road from pads to installation, access 
indirect. 
| (3) Semi-cleared area in front of a major trailer facing 
pads, clear line-of-sight to both pads. 
(4) Access to support area, but definitely in clear 
from support area. 
b. Used but unoccupied area ic wene oe field launchers. 
(1) 1700 feet from launchers to used area. 
(2) No direct road from launchers to used area. 
c. Launch area contains several small trailers near launcher. 
ad. Forward “instrumentation” set up for Zone 7 (Plate 17, 
Book 1). 
(1) Two legs 58,000 feet, broken at 29,300 feet. 
(2) Apex at Zone 7 support area. 
(3) Oriented toward assumed 300 mile area (100° azimuth 
from north). | 
In Zone 8: 
&. Support area to immediate rear of launcher. 
b. No immediately evident site similar to trailerized instal- 
lation back of Zae 7 except for conglomerate area 6500 feet to 


rear (Plate 7) cabled to support area. 


ca 
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e. Certain support buildings have concrete drive-in roads, are 
possibly set on somewhat more firm foundation than buildings of Zone 7 
support. e 

a. Zone 8 does not appear to have been planned at the same time 
as Zone 7. 

e. Whole installation is launcher-centered. 

In Zone 9: 

@. Two trailerized installations to west of each launch pad. 

(1) 5260 feet due west of both north and south launch 
areas. 

(2) No direct road from pads to installation. Access 
from south installation to south pad remarkably indirect. 

(3) Clear line-of-sight from installations to pads. 

(4) Cabling from ee eer to: pads: 

(S) Van with possible antenna on roof in Zone 9-South. 

b. South launch area (Plate 1, Book 1) 

(1) Construction camp to south in non-interference position 
with respect to pad and installation mentioned above. 
(2) Dumb-bell shaped cleared areas oriented ao to north. 

Bach area 1000 feet from pad. Areas are part of a recent 

modification; no objects in areas at moment. | 

(3) Whole area being modified; support area being 
expanded. 
(4) South guidance installation less formal than north 


area; fewer vehicles; installation not Yfrenced. 
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c. Support complex evidentally planned with botn Zone O-Hortn 
and 9-South in mind. Launching pads further separated than in 
Zone 8. 

a. Control center at apex of roads to Jaunching pads is cabled 
to forward stations in a Bye pattern, 58,000 feet on a Side, bi- 
sector bearing 93° to north. Dome-shaped Eelietees at G11 stations. 

In Zone 10: 

a. Three-station "L" base line forward of launcher. 

(1) 100,000 feet from launcher. 

(2) Oriented with extended leg to the east. 

(3) Fach leg 65,000 feet, extension of east leg by 
34,000 feet. | 


(4) Each facility fenced, relatively large buildings 


@ 


"2a mRmReemgkemeiheteHeEH fh & 





(not trailers), domed structures on roofs, probably three domes 
at each site. 
(5) Firing line bisects eee re les.- 
(6) Stations cabled together and back to electronics . 
installation and/or launch area. 
b. Three station "L" base line aft of launcher. 
(1) 38,500 feet aft of launcher. 
(2) Oriented with east-west leg at 100° azimith from 


Hort. 


Qo 


(3) Each leg 18,500 feet long. 





(4) Outrigger facilities not fenced. Center facility 


i 


fenced. 
(5) Facilities cabled tosether and to electronics 
installation and to Zone 11 (Token radar and rail turn- BS 


around). 


ek 
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INTELLIGENCE GUIDES. Because the various intelligence sources 
give only partial indications of guidance techniques, it is important to 
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introduce model guidance systems at the outset. Five general classes of 
guidance systems are considered here. Significant features of each system 
which might appear in TALENT, COMINT, ELINT, and RADINT intelligence are 
then enumerated on the basis’ of our own experience. By comeing these 
intelligence guides for the available data, an estimation of ebonenae 
guidance techniques for successive areas‘can be developed in a systematic 
way. The seceneny of such systems can then be inferred from typical 
performance as well as occasional COMINT breakouts. (See Appendix Es) 

SUGGESTED INTERPRETATION: Based on the foregoing intelligence, 
certain limited conclusions are suggested. In Zone 4h, oblique photography 
is too severe a limitation to permit guidance identification. Whatever 
Guidance technique is in use, however, is located within about 1000 feet — 
of the launcher. 

In Zone 7, a single-point radio guidance station is located 
3300 feet to the rear of the launcher. The guidance system is probably 
designed for ranges on the order of 300 miles. The resemblance to the 
US Corporal éshnreatatien is striking. An out-in-the-field version is 
tested in the immediate area. 

In Zone 8, the close proximity of support and the blocking of 
line-of-sight to the rear by support installations suggests both short 
(less than 300 miles) range and inertial guidance. The drive-in roads in 
the support area provide indicators that the buildings are weed as clean 
rooms for testing precision instruments such as Syroscopes and accelerom- 
eters. No apparent evidence exists that this area was once @ radio-guidance 


area, or that the area was planned at the same time as Zone {~. The apparent 


aze is less than five years. 











In Zone 9, single-point radio guidance station 








} probably designed for 650 











mile missile is reasonably consistent with the relatively complete intelli- 


gence picture. In addition, Zone 9-South has recently been modified, 
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probably for testing a new or modified configurations (e.g., 950 mile missile 


or stages missiles for pre-ICBM or pre-ESV test.) South area was a less 


formal version of Zone 9-North before modification, was planned with care, 


and was designed to accommodate a fairly high firing rate. 
& & 

The dissimilarity of the instrumentation in Zone 10 to that any- 
where else in Kapustin Yar or Tyura fam is particularly striking. There 
are indicators of a rail-launched system development. This, coupled with 
lack of what would be reasonable radio guidance sites for such development, 
implies either inertial guidance or radio guidance aboard a railroad car. 
Inertial guidance might be indicated by the "collimation poles" in the 
Jaunch area. (See Tyura Tam discussion, Part B. of this section.) 


TALENT information now suggests that the shorter range missiles may 


be inertially guided, quite mobile, and in their second generation. The 
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300, 650, and probably the 950 missiles are probably guided by radio techniques. 


There are indicators that inertial instruments are used in the missile as 


ge 


part of the guidance system. The guidance station is single-point, trailerized, 


"4 


capable of operating from little more than a cleared area. Frequency of the 
radio guidance is unknown, although microwave frequencies are suspect. (It 
should be eemsabexed that the USSR started with not only the German ideas 

on guidance, but also a considerable body of useful US radar equipment and 
design knowledge. ) 


ACCURACY ESTIMATES: There are two approaches to the problem of 





estimating guidance accuracy for the Soviet system. 
































The second method associates most probable 





Guidance system types with the various pads and thus hopefully to particular 
ranges of firings. Component accuracies in US programs allow one to seta 
reasonable limit on the guidance accuracy which can be achieved with such 


Systems. Unfortunately, neither of these approaches yields an estimate which 
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ean be defended as representing the Soviet CEP. The preblem if further a6 
plicated by a complete lack of information on the weight-to-drar ratio or 
the Soviet nose cone, which may contribute a significant re-entry error to 
the guidance errors. 

The SMITIG Report summarizes the reports of nose cone and/or & 


booster impacts whichShave been broken out from range traffic. 


Range From Lo Wumber 


75 Dec. '55 Aprit “57 6 
150 March '54 June '57 26 
300 May '54 June '57 | 43 


650 Aug. '5S4 Nov. '56 46 


These Woorts are usually made with respect to a fixed reference (i.e., short 
8&8 km., right 1km.). It is agreed that an aiming point offset from the 
reference point is probably used for each shot so that the previous ee 
of range and lateral errors at 650 nautical miles of “R= 6 km. and 


oly, = 1 km. are unduly pessimistic. The demand for impact coordinates 





strongly 











suggests that the Soviets have taken or are taking the logical steps which 
would improve the impact accuracy at the 650 nautical mile range. 

The real hope for this approach lies in the possibility of 
intercepting both the intended and actual impact coordinates. Range to 


impact was predicted for seven flights, which are shown in Table 1, page 30. 

















Comparison of 











these results with the reported impact (Gauss-Krueger) coordinates suggests 
that these ranges are only coarse indications which could be used by deans 
range impact stations for searching, orientation, etc. The two firings to 
650 nautical miles on 16 November and 5 December 1956 unfortunately did not 


2. Tl-GM-57, NOs 7, Vols IT, 2 duly 1957; > Fek. 
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include the necessary absolute inpact coordinates. The cO February 1957 
firing to 150 nautical miles is beset with the same probléez, as is the 
19 September 1956 firing to 150 nautical miles, where the predicted range 


was indicated to be 56 km. (7) /34 nautical miles/. Although th: 


€ results 


mn 


are somewhat discouraging, it is apparent that the right combination of 


COMIND breakouts would clarify the problem efhormously and it% is hoped that 


intensive decrypting effort sane seyeeda to aan tratfic on both ranges. 
TALENT, COMINT, and ELINT have indicated that a US "Corporal-typs" 

radio-inertial guidance system is a possible system to associate with the 

flights which are Jaunched from Zones 7, 9-North, and 9-South to the 300, 


650, and possibly 950 nautical mile areas. The Corporal system measures 


range with an S-band pulsed radar (essentially an SCR 584) and elevation 


and azimuth angle with a conical scan technique. Range rate is méasured 

by a CW doppler technique on 450 me. which is doubled in the missile and 
retransmitted at 900 me. Steering, shutoff, and range correction commands —~ 
are transmitted to the missile by the pulse and CW systems. These commands 
are used to override the programmed auto-pilot which uses two degree of 
freedom gyros. Body fixed accelerometers are used to measure the ranse 
correction which is applied at re-entry. The nominal slant range at shut- 
off for Corporal usage is about 15 miles and the system produced range and 
lateral errors of 


20 RR & 300 wd 


ue 


j3L 2 100 ya. 


(y WY) 
oe 


at ranges of 25 to 75 nautical miles. The design is based on equipment 
(i.e., 5384's) which was developed during World War II. The accuracy with 
which the Corporal system measures "radar" coordinates with a second smooth- 


ing period is shown on the following pace. 
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cr z= 30 feet 


“r = 1/3 feet/second 
“Boo A = 1 milliradian 

e oe ee 3 micgoradians/second 
ee 50 microradians/second 


There ais sufficient power in the @ir-borne transponders to enable 
the system to work at the longer slant ranges associated with IRBM and ICS 
downrange shutoff positions. 


af such a system were used to guide an ICBM, the immact accuracy 


would be considerably larger than that quoted above, because the burnout wee 
errors would be propagated over a lonzger free flight trajectory. We assume 
that an accurate vernier mctor is supplied to eliminate shutcown errors. For 


7 S - ; _ Oo = 
a burnout height of 200 miles, a launching angle of 67.5~ and downrange - 
distance of 500 nautical miles, the expressions Tor range and lateral miss 


at 5500 nautical miles become: | 


J o . ; “4 S mad S ~ miles in 
PR = 0.0002 - mites -~Rp-3 Biles yre+y.y BSS 7i+o0.1 BES +o. MES, 
au it mil mil S082 
HU = 3.0 miles ee Os mites 3 
- = eee mil = “2 4 See 


If the individual measurement errors are considered independent, 
the root mean square impact errors for a Corporal system used at these ranges 
are: 

PR => 6 miles 

S bs 190 miles 
This gives a CEP of about 5 nautical riles, which may cr may not meet the 
soviet operational requirement. To convert such a system to a one oar two 
mile CEP would require a significant refinement in the trachkings radar, 


corresponding to the transition from the SCR 584 to the Nike "B" radar. 
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Collateral information might indicate such a development program leadin 
a TITAN-BTL type guidance syster. which could give a one or two mile CEP. 

Another possible tuidance syster: is all-inertiai. Even if there 

S 

were conclusive evidence from TALENT that an all-inertial sguiscance system 
were used with a particular launch pad-missile series combination. we coule 
not estimate the CEP without collateral information on the accuracy of the 
gmyroscopes and accelerometers employed. The only collateral information 
we have seen comes from German returnees wno describe gyro development pro- 
grams aimed at drift rates of 0.1 to 0.01°/hour. The advanced TITAN-ARMA 
system will probably achieve about 0.03°/hour total platform drirt under 
19 g maximum acceleration. Considering that the German-Soviet estimates 
date from about 1950 (7), it is reasonable to assume that the Soviet inertial 
program is comparable to or ahead of our TITAN prosram which began in 1955. 
On this assumption, they could achieve a CEP of one or two mies at 2200 
nautical miles and do correspondingly better at IRBIM ranges. It is pessible 
that they are well alons in such a progran. 

The third possible guidance system is the lons-base radar system. 
The "V" and "L" base line configurations which are observed in front of 
most launch pads at the Kepustin Yar missile test range could be used for 
either guidance or range instrumentation. We cannot decide positively . 
which (if either) function these base lines perform, but we can estimate 
the accuracy which could be obtained with such systems. If we assume 
that the three outlying stations use semi-mobile SCR 584 radars for 
measuring range and differentiating this to get range rate, it should be 


possible to measure with the following accuracies: 


a 
H 
" 


30 feet 


= to.3. fps 


Q 
5 
fs 
it 


The base lines of the Kapustin Yar missile test range installa- 
tions are all about 10 miles. The burnout is apprcximately 50 miles for 
650 nautical mile flights and is about the same distance downrange. Fer 6 
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a slant range of 350,000 feet and a burnout angle of 37°, the following rate 


error .coefficients were computed: 


GR S073 BES (Fry. = FF) 


FL ~ 0.6 Fie -f #3) ce 
Using these expressions and the above eet Gates: we conclude: 

AR =~ 0.8 miles | 

fL =~ 1.6 miles 
giving a CEP of about one mile at 650 nautical miles. If modern ere radars 
were used, this could be reduced by a factor of four or more. A base. line of 
10 miles, however, does not realize the full benefits of a long base systen. 
We conclude that the logistical problems associated with these forward- 
deployed base lines could not be justified with such a modest accuracy in 


an operational system, so that it is probable that they are used for range 


instrumentation. 
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4. Propulsion System and Propellants Analysis 

The propellants in use at Kapustin Yar cannot be firmly determined 
from any of the information available. Some of the indicative data is dis- 
cussed below. 

The Kapustin Yar industrial area is yea developed having pover, 
water and rail facilities. It appears to have the basic capabilities to 
manufacture prope liades if required. It also could receive chemicals from 
Starinerad or other large industrial centers. The TALENT information does 
not permit propellant chemical plant identification. 

Near Zone 18 there is a small facility that is both rail and road 


served. It is a possible liquid propellant loading and transshipment point. 


The area has one storage tank about 30 feet in diameter and an earth-covered 





object for possible storage. A contaminated water.or sewage 




















leach field is provided. This area might be an oxidizer storage 





and transhipment facility. 

The missile assembly, manufacturing, and test facility, Zone 3, 
contains five reveted, well spaced areas that are identified as possible solid 
propellant storage or test areas. These facilities are tentatively associated 
with the surface-to-air missile launch and short-range ballistic missile test 
sites. However, the large turning radii and straightening sections leading 
into the bunkers or test pads would indicate objects longer than the probable 
surface-to-air ised ye boosters; beyond that, the photographs do not give 
further information. 

The missile assembly areas east and west in Zone 9 are very simple 
in their support and both contain earth-covered storage buildings suggesting 
solid propellant activity. 9 a 

The information from ELINT, RADINT, end COMINT, regarding the ranges 
of missiles fired from Kapustin Yar, together with eeneateray: photographs and 
missile performance calculations, indicate that it is probable that liquid 
propellants are being used for the 650 and 960 nautical mile missy ves, This 


information is listed on the following page: 
32? 


TOP SECRET — EIDER— CHESS 





Declassified in Part - Sanitized Copy Approved for Release 2012/05/01 : CIA-RDP78T05439A000300350035-6 


TOP SECRET — EIDER — CHESS 


























ce. Using the available data sources and TALENT missile dimensions 
with estimated warhead weights, engine-missile thrust to gross take-off 
weight ratios of 1.4 to 1.6 are obtained. With the shorter solid pro- 


pellant burning times, ratios of 2-2.5 would be expected. 














e. Statements have also been made on 300 mile test concerning the 
oxygen tanks. 
f. Zone 10, served by rail from Vladimirovka, has large liquid 


fuel storage facilities that could be used for both rocket and turbo jet 


engines. 
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Collateral information together aa we ae site characteristics 
Indicate that Zone 6 was used for early V-2 firings. It is doubtful that 
this area-is still active as it has been effectively ringed by new site 
construction. 

Zone { is characterized by a main two-pad research and development 
type Taunéh area served by a paved road plus up to five Sessile esecaniGnas: 
training pads. These smaller areas have 4O x 4O foot concrete pads with 
several associated revetments. Three of these small pads are unusual in that 
no road or path actually leads up to the pad. 

The access roads leading to the main launch pads and the size of 
both pads provide a capability of handling a trailer-mounted missile of 60 
to 7O feet in length. Since no permanent erector or launch tower are found, 
it appears that the site was developed for fully mobile systems. 

Figure 2 is a picture from the Moscow parade of a missile type which 


could have been launched from this zone. 


The only objects in this zone identified as possible missiles have 





Such identification is ques- 











tionable on the basis of the improbable diameter, even if a launch tower is 
assumed. The type of missiles shown in Figures 3 and 4 would be generally 
compatible with these dimensions and the use of the small pads. 

The size and complexity of the support zone, located about one- 
half mile from the launch zone, is adequate to support a major research and 
development project. Comparison of the facilities found at Zone 7 with com- 
parable US test ranges indicates a capability for accommodating a high rate 
of test firing for either a single system or combination of systems. 

The lack of truck scars leading to three of the possible launch 
pads would indicate either lack of usage or quite a small missile or rocket. 
As indicated previously, the main area could be used for rather sizeable 
missiles. This launch area is properly erienede for firing down the main 
Kapustin Yar ballistic missile range and could be used for missiles of 


300 naattical miles range or greater. 
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The launch area at Zone 8 is somewhat similar to that of Zone 7. 
However, the support area is located right next to the launch area. The 
distance from the main launch pad to the nearest large building is only 
600 feet. The roads within the launch area are surfaced as are the launch 
pads. The road layout and turn radii would permit handling 60-70 foot long 
trailers. The approach foads to the launch area, however, are unimproved 
and do not appear consistent with hAndiane large missiles. The closeness 
of the support area to the launch pads is also indicative of small rather 
than large missiles, or a missile in which there is great confidence as 
to reliability. 

Two possible missiles appear in the area. The first, lacated on 
the edge of the main launch pad, looks very Similar to the types of missiles 
shown in Figures 3 and 4, which appeared in the Moscow parade. The dimen- 


sions of this missile from TALENT data were measured as 35 feet in length 











Ths Moscow parade missiles were 35.6 feet long and 





2.7 feet in diameter and 32.2 feet long and 2.1 feet in diameter, plus the > 


heating blanket, respectively. The second possible missile located in Zone 8 





29X1 








was 45 feet long The measured dimensions are con- 





Sidered good to about plus or minus 10 per cent. Due to the extremely diffi- 
cult shadow pattern being measured, it is estimated that the length could be 
as much as 25 per cent in error and the diameter up to 30 to HO per cent. 
However, the dimensions given are the best obtainable. 

The general impression, then, is that Zone 8 is basically a short- 
range, i.e., R100 nautical mile missile launching area. 

Both the north and south launch areas in Zone 9 appear to have been 
designed for large Single stage missiles or medium sized two-stage missiles. 
The access roads are well paved and provide straight approaches to the 
jlaunch pads. The launch pads are very large and provide suitable turn around 
space. Adequate return roads from the pad are Wigecevedeues Zone 9 provided 


avhe most easily identified missiles in any area. The missile shadow gave a. 
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height to the top of an erected missile of 75 feet and a diameter of 9.6 


feet. Considering that the missile must have beehjplaced on a launch piat- 











Form of from 5 high to provide clearance for the exhaust flame 





from the rocket engine, this gives a missile length of from 65 to 70 feet. 
These basic dimensions are qui#e similar to the Thor and Jupiter missiles 
indicating a voter gross weight of about 110,000-120,000 pounds. 
& 
Examination of the associated area, designated ‘missile checkout 


area - north (south)" and “missile assembly ar2a - east (west)" in the 


TALENT graphics (Kapustin Yar Book 1), tends to indicate limits on the length 








of missiles being handled to 60-70 feet 








These limits are rather consistent throughout the area based on road 

turn radii, building lengths, and probable door height. The two separate 

and generally similar launcher/support complexes provide the possibility 

of developing two different mediun to intermediate range systems simultaneous- 
ly. If US practices were followed, the two launch/support complexes wouid be 
provided to achieve a higher fire rate for a single project.’ 

Thus, Zone 9 appears to be the prime area for launching the 650 
and possibly the 950 mile missiles. 

Zone 20 is a launching area that appears to have originally been 
associated with the surface-to-air missiles. This activity seems to have 
been discontinued but the area still appears to be active. Zone 8 is at 
the head of a short but suitable instrumented range. It would thus appear 
that short-range missiles Similar to ones shown in the Moscow parade, 

Figures 4h and 5, are fired from this range. 
On the basis of the preceding analysis, the leunch area assign- 


ments shown on the following page, appear consistent with the available date. 
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Probable Range Class 
R’°=50 miles but no real limit 
Operational - R’@100 miles 


Probably inactive - 


S - 
R * 300 and R@&100 miles 


R 100 miles 
R = 650 and possibly R = 950 miles 


R210 nautical miles 
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6. Development Status 


The pictures of Kapustin Yar area indicate a missile test facility 
in @ very advanced state of development. The order in which the facilities 
were developed, their sophistication and their number are consistent only 


with an operation that has been underway for a long time. 


Interrogations indi@™te that the Soviets tested for military eval- 


uation 20 or more A-k's in 1947. This evidence Supports the impression ob- 


tained from the pictures that Kapustin Yar has been in operation for 10 years 


or more. 


The number and sizes of the launching areas scattered over the 
Kapustin Yar range indicate a very extensive development effort in Soviet 
Russia. The launching facilities in the Kapustin Yar area alone indicate a 
tremendous operating capacity for research and development firings. This 
capacity is consistent only with a large development effort. 

It can be inferred from collateral information that the Soviets 
could have as many as 70,000 to 80,000 people engaged in ballistic missile 
development. This effort is comparable to our own IRBM-ICEM effort and is 
consistent with the facilities seen both at Kapustin Yar and Tyura Tam... 

One of the impressive features of the Kapustin Yar photography is 
the steady and rapid growth of the technical capability of the range facili- 
ties for ballistic missiles. It is felt that this growth reflects consider- 
able experience in Rear ee missile development. Interrogations indicate 
that a group of 2000 people was formed to work on missiles as early as 1946, 
Assume a two-year cycle permits doubling the effort. This permits one-year 
experience for each person before aSSigning him a trainee. Then a force of 


80,000 would average over five years experience by 1957. This experience & 


& 


factor can explain the degree of sophistication of the Kapu&tin Yar facilities. 


o 
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The oldest ballistic missile launching site that can be seen at 
Kapustin Yar is in Zone 6. Zone 6 is Supported by a rail spur from the 
Kapustin Yar-Viadimirovka rail dine. Just off the end of the rail spur is 
what appears to be an A-4 launch site. This area was apparently supported 
by facilities at Zone 18. At Zone 18, there are support buildings and a 
static test stand. Zone 6 would fit the description of the A-4 launching 
area reported being used in 19h7. 

At this point, an interesting feature of the Kapustin Yar range is 
evident, If Zone 6 were an early test site at Kapustin Yar, it would be 
expected that an expanding research and development program would push the 
extension of the support road in a northeasterly direction, particularly 
if testing of larger missiles was contemplated. The road was extended as 
indicated and provides access to Zones 7, 8, and 9, which are progressively 
larger installations. Zones 4 and 5, however, also look like ballistic 

missile launching areas. The location of these areas suggests that they were 


added while Zone 6 was operable but before Zones 7, 8 and 9 were developed. 


~ 


Since the launch sites look older than wenes 7, 8 and 9 and since 
they seemed to be device for smaller missile Stee. Zones 4 and 5 are 
probably connected with program extensions of the A-4 effort. On the other 
hand, they represent a departure from a rail supported launching facility. 

The existence of three launching pads lined up in Zone 5 make it 
look like a troop training facility. Since, as it has been pointed out, the 
A-4 could have been operational by 1948, A-h troop training in Zone 5 could 
explain its existence and apparent age. The absence of rail support in Zone 
2 could be attributed to a reluctance to depend on railroads for short-range 
weapons which may be used in areas with low railroad density or because of 
the gauge cnawee at the USSR border. 

The launch pad in Zone 4 is similar to those in Zones 5 and 6. The 
fact that it is tied by road to Zone 20, as is Zone 5, implies that these two 

-@ 
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facilities are related. This relation could be through military support. 
Sy 
For example, Zone 4 could be asite for engineering user tests of the A-. 


It is unlikely that it was added for research and development testing. 


) 


Zone {~ looks like the first launch area developed specifically 
for early research and development jaunching. The size of the area and 
the distance of the launch pad from the near support facilities indicates 


it was designed for missiles larger than the A-k. 


4; 


ad 


Interrogations indicate that consideration was given by the Soviets 
to exploiting the growth potential of the A-4, This is an elementary engi- 
neering problem and the A-4 range could have been extended to 300 nautical 
miles in a year or two. A new test facility probably would have been required 
for such a development. 

Zone 8 looks like a new research and development eae wae facility 
added after the development of Zone To Its location is consistent with the 


use of an easterly firing azimuth. The proximity of the near support facili- 


® 


ties to the launching pad suggest Zone 8 was developed for a smaller short- 


range missile. 


© 


Examination of the picture of Zone 8 reveals two interesting objects. 
First, there appears to be a short missile in the center of the pad. Second, 
there is to one side a shadow which correlates with the tracked~-erector-carr- 


ier shown transporting a small missile in the November 7 parade. This missile, 











30 feet long appears to be a part of a 75 nautical 





mile highly mobile missile system. Assuming the availability of a 300 nauti- 
cal mile missile system, in the early 1950's the development of such a short- 
range System shortly thereafter would have been consistent with military 
requirements. 

Zone 9 has the appearance of being started shortly after Zone 8. 
It is clearly constructed for the launching of missiles larger than those 


handled in Zones 4 through 8. 
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Collateral information indicates that the development of a 100 ton 
engine was initiated in 1948 or 1949. Also, large (150,000 pound) rockets 


were studied as early as 1950. Such developments could be expected, if con- 





tinued, to result in flight tests by 1952 or 1953. 




















These could have been fired from 





Zone 9. Indeed, there is a Jupiter/Thor sieee object on the south pad of 
Zone 9. The folowing day a 650 mile missile was fired from Kapustin Yar. 
The size of the object on the pad is consistent with a missile i a 
6650 pound warhead 650 miles. 

Zone 10 looks like a logical extension of the Kapustin Yar range 
development. A road extends from Zone 9 to Zone 10 and this road is being 
improved. Assuming that Zones 7, 8, and 9 existed before Zone 10 was started, 
the location of Zone 10 is as close to Kapustin Yar as is physically possible. 
The only two possibilities were north of Zone ~ and south of Zone 9. 

The photographs reveal a very distinctive rail spur into Zone 10. 
The manner in which the track terminates in the pad area makes it appear to 
be a rail launch facility as opposed to a simply rail served facility. The > 
requirement fos a rail spur for the new facility probably accounts for the 
choice of location south of Zone 9. This location is conviently close to the 
rail line and the sidings and spurs (important for car handling) at Vladimirovka. 
Zone 10 does not appear to be completed, but one-half of the facility is cleaned 
up. The presence of a crane in the area permits the possibility of firings 
having been conducted from this -area. 

It should be noted that Zone 10 could just as well have been added 
as an extension of the activities at Vladimirovka. This does not, however, 
explain the road improvement to Kapustin Yar. Furthermore, the facility 
looks a great deal more like a ballistic missile facility than anything 


designed for manned aircraft or cruise missiles. While the 950 mile missiles 


could have been fired from Zone 10, they could equally well have been launched 
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B. TYURA TAM-KLYUCHI 
1. Rangehead Facilities 

TALENT information clearly indicates a good railroad system does 
exist within the areas under consideration. It isnot unreasonable to assume 
the focal point for the railroad system is located at Moscow. A secondary 
terminal exists at Saratov which provides good rail service to the Kapustin 
Yar, Viadimirovka, and Tyura Tam areas. Collateral information confirms the 
Soviets rely heavily on their railroad system to support their vast logistic 
endeavors. 

The Tyura Tam area is almost entirely dependent on rail support. 

A small amount of support can be supplied by air and barge. 

The air strip at Tyura Tam does not appear to be a first class 
facility when compared with the strip at Vladimirovka. The measured length 
of 4200 feet is sufficient to handle conventional type aircraft. 

The Syr Darya River is considered a navigable river which could 
handle barge transportation. At Kazalinsk, a short distance downstream, the 
discharge averages 433 cubic meters per second for the year but fluctuates 
from a minimum of 76 cubic meters per second to a maximum of 1080. The low- 
water period usually occurs in December and January. The river has two periods 
of high water. The first, which is associated with the Spring thaws, occurs 
in March and April. The second follows shortly thereafter, beginning in May 
and reaching its maximum in July. The river is senetaniy Pveren over from the 
beginning of December to the beginning of April. 

The Syr Darya River furnishes water for the Tyura Tam launching 
complex. There are two separate water treatment and distribution systems 
(Figures 6 and 7). The first is an extension of the old Tyura Tam water 
system supplemented by parallel lines from the water treatment plant; the 
second is considerably larger and appears to have been Biven a high priority 
in order to furnish sufficient water to the Storage and distribution centers 

at the test area. 
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The outstanding feature of the water distributions and storase 


system are: 





ae Pipeline dianeter 











b. “The water Storage capacity ac. une 1ngich cice tank farms 
(7-8 x 10° gal. per tank dianeter height) and the storage volume at 
the test stand flame deflector pit (1.3 x 10° fal~<) Tor a/20- feet dest hs 
ec. A further doubling of the water storage capa Lis indicated 
by the construction underway at the storase site. 


dad. The provision for high flow quantities to the test erea from 





storage (three parallel lines). 











ee A possible return system from the launch site to the :i 
checkout area for processing. 

A comparison or the Tyura Tam launch or static test faci 
storage and flow characteristics with similar US applications is given in 
Table 3, page 50. From these data it is clear that the water reuuirenents 
the Soviet test programs planned for the facility are considerably creater 
than the current US test facility capability 

The primary power used at the rangehead is generated in the logis- 
tical support and administrative area. From the power plant building layout 
and dimensional characteristics (area and volurie), comparison with other Soviet 
power plants indicates the plant rating is approximately 12,000 kw. with a 
10,000 kw. net output. All the power produced is distributed to the range- 
head (Figure S). Approximately 3-5,000 kw. is distributed to the possible 
propellant production area. The remaining power capacity is distributed to 
the test site. No major power is distributed to the water storage area. 
However, it is estimated the remaining power vould be sufficient to provide 
boost pumping at the test site for flame deflection and firex requirements. 

TALENT information provides @2 degree of confidence that a communi- 


cation facility does exist for the Tyure Tam operation. One apparent site is 
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TABLE 3 
® 
- * . 
Flame Deflector 
Facility Diameter Pipe Flow Rate Flow Velocity Injection Pressure “Storage 
(ft. ) (gpm ) (ft/sec) ~ (pst) | (gal. ) 
i ee 
TYURA TAM 5% 135,000 fF  —C*=# espe essejcaNs 7-8 x 100% 
(launch & static test) (3 pipes) 270,000 10 et tt ine ee (present ) 
@ 14-16 x 10° 
| (future) 
PATRICK AFB 3 30-40, 000 J-l2 100-125 Oe 5X 10° 
(launch & static test) 
NAA | 15,000 8-10 75-80 1.0 x 10° 
(engine test) (Cocoa-axea) | | 
EAFB 20,000 8-10 75-87 | 0.8 x 10° 
(engine test) (1-1 area) 


6 


eee 














** Per tank diameter depth. 


ROCKET LAUNCH AND STATIC TEST FACILITY WATER COMPARISON 
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located approximately five miles south of the designated rangehead. Another 
similar Site is located some three miles west of the city of Tyura Tam. 

A direct comparison of the two sites and apparent antennae pole 
configurations suggests they are using standard rhG@abic for transmission. 
Using this theory and TALENT information, the site located near the range- 
head could be the transmitting site. 

The distance of approximately five miles from the Tyura Tam launch- 
ing and/or test site and the orientation of the rhombic antennae would not 
cause serious radio interference to any electronic operation connected with 
the check-out and launching of a missile. 

A rhombic antenna has a dinestionsl characteristic and is usually 
oriented in the direction of the intended receiving station. It is also 
characteristic that this type antenna is a bi-directional communication link. 

Assuming the site near the rangehead is a transmitting site, the ; 


following rhombic antennae information is submitted: 





, POSSIBLE 
RHOMBIC ARRAY RECEIVING LOCATION 


a Moscow 


2 Klyuchi 








3 Baku-Krasnovodsk 





Other antennae appear in the area. However, TALENT information does 
not permit an accurate identification. It is BOSEi pie the 5-3-3-5 array could 
indicate the use of VHF communication link. It could also indicate the use 
of VHF scatter techniques. 

If we assume the communication site just west of Tyura Tam is a 
receiving location, we can state a similar antennae configuration exists. The 
difference is the presence of additional rhombic antennae. This would be 
required in order to develop space diversity reception. The rhombic antennae 
are oriented in the same direction as those appearing at the associated 


transmitting site. 


a 
i 
g 
e 
a 
f 
a 
a 
# 
. 
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It is also evident through TALENT information that the erea which 
has been designated a transmitting site is under construction. This couie 


indicate that additicnal communications circuits are being planned. 














The Tyura Tam test and/or launch facilities are rail supported witn 
enough good roads to furnish minor support. THe track THOPrOUsNOUL, ls. “ares 
appears to be standard USSR wide gauge. TALENT information verifies the 
track redii will permit large cars, approximately SO feet in lensth, to 
maneuver in the area. It is a reasonable asswnption that the rail systen 
played a major role in the construction of the entire Tyura Tam facilitice.:. 

The road system between Tyura Tan and tne pad facilities has a 
hard surfaced road with a nominal width of twenty-one feet. Roads within 
the complex are of the same quality and width. Again, adequate redii have 
been provided to handle large mobile vehicles. 

The Tyura Tam area is co located and has been provided with the 
important facilities to suggest a self-sustained operation. In this connec- 
tion, the general area from a natural resource and safety ees aee lends itself 
to the construction of additional launching and/or engine test facilities. 

The Tyura Tam pad "A" complex is equipped with the essential 
components to launch and/or test large engines. Adequate separation and 
protection of important facilities has been provided. The lack of identi- 
fied fixed propellant and gaseous facilities suggests the use of rail support 
for these items. The general arrangement and protection of buildings with 
Area "A" suggests a launching azimuth of O° to 90°. While TALENT information 


does not confirm this, it does suggest a missile train Simi Jar To: the German 


De 
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Copy _. 
(FMS ) System is used. The presence of a few railroad cars in the immediate 


pad area further substantiates a partial rail system. Security for the area 


is more than that provided for & similar operation in the US. Large water 


lines appear to enter «the area from a fixed Storage tank area. TALENT infor-— 


mation also suggests additional storage is under construction. 


The photograph of the pad on that portion where the missile would 
be placed on the jaunching ring does not indicate enough details’ for a com- 
plete analysis. It has been measured and viewed as a possible service tower 


with a nominal height of 50 feet. It is difficult to match this size tower 


with a similar tower ranging from 120 to 150 feet in height for servicing 


IRBM/ICEM missiles. The lack of such tower size could imply the following: 


ae The missile is serviced and launched from a. submerged position. 


The missile is rail transported and the erector for the missile 


the service tower. 


An industrial monkey is used which is part of the missile train 


system. 


The large concrete stand and pit from TALENT information appear 


enormous. However, the following factors could have been considered: 


ae TALENT information shows only one such facility. 


b. The design may have been based on restricted use of steel. 


Cc. A large safety factor may have been used to reduce damage 


@s the result of missile malfunction. 


d. Long-range planning may have indicated a need for such 
facility. 


¢- Possible underground facilities are there but not identifi- 
able on TALENT coverage. 
The lighting between the security 


posts imply a highly restricted area. 


fences and the number of Suard 
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The pictures show three tones sen could be used for night light~ 
ing within the immediate pad area. This could be an indicator that the faciiity 
is used on a twenty-frour hour ete. ; 

Area "B" is also rail and road supported. It wiil have a raii drive- 
through building with a number of dead-end reil tracks. Since the eren is 
still under construction, it is difficult to guess whav Lts privmare wse will 
be. It is associated with Area "A" and could be another support and check- 
out area. 

The suggested leunch support and missile check-out area is rail and 
road served. A rail drive-through building is located within the area. Tne 
pbuilding could house a maximun of twelve 80-foot cars. An additional fifty- 
three cars of the same size could be parked in the area without blocking the 
main line. The subject area is some seven thousand feet from the pad area. 

In accordance with our standards, the personnel working in this area would 
be limited to those directly connected with the check-out and launching of a 
missile. I+ does appear some housing and iogistic support facilities have 
been constructed within the area. 

The city of Tyura Tam has been expanded and appears to have been 
well planned to accommodate additional housing and range support facilities. 


It is estimated that five thousand people live in the city of Tyura Tam. 


ib 
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2. Test Range Instrumentation 
In discussing instrumentation on this range, it is important to 


point out that the scale of the original photography does not allow positive 


identification of exact types of instrumentation equipment. The analysis is 


based on assump ons as to types of instrumentation which might be in use 
and attempting to fit these assumptions to the locations, orientation, and 
general pattern of possible instrumentation stations seen in the TALENT 
coverage. This analysis deals separately with the close-in area (within _ 
five miles of the launch pad), downrange area (out to approximately 500 
miles), and the impact area (Klyuchi area). 

At least twelve possible instrumentation stations are located 
within five miles of the launch pad. These stations form a nearly circu- 
iar pattern and are consistent with an instrumentation layout designed to 
provide both optical and electronic coverage of the launch phase of a mis- 
Sile firing. The sizes, shapes, and orientation of these facilities vary 
considerably between sites, indicating that there are several types of 
instrumentation in this area. Possible types of equipment include high 
speed camera coverage of the launch phase, electronic velocity measure- 
ment devices, and telemetry receivers. The location of these sites is 
shown on Plate 21 of the Tyura Tam-Klyuchi Book. It should be noted that 
these stations are connected by a perimeter road net which circles the 
entire launch and support area. 

Two sites appear to be large enough to serve as instrumentation 
control stations for the range, the station shown on Plate 19 and tracking 
gite number 1 shown on Plate 21. Each site has a relatively large batld- 
ing surrounded by smaller structures which might house radar sets or other 
instruments. The area shown on Plate 19 is favored as the range control 
building since most cable scars leading downrange seem to originate in 
this area. At least one structure probably has a dome which might be 


either a radome for radar, other electronics, or a protective cover for a 
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tracking telescope. This site is beyond the launcher with respect to th 
Kiyuchi firing line. Tracking site Number 1 may serv? as control for a 
separate program since there are a Mumber “OF AneGicavors which SUBGBEST 
that at least two programs, ICBM and ESV, are fired from this er-a. 

Plate 19 shows the details of a cross-shap2d pattern located 
approximately 1800 yd. to the rear of the launch pad with respect toa 
Klyuchi firing azimith. This pattern was considered as a poszibl: guida 
system as well as an instrumentation facility. Other indicators discu 
in the guidance section of the report tend to indicate that instrumentation 
is a more likely function. This system fits the d=sign criteria for an 
interferometer type of system of which several are in use in the US. Such 
@ system could be used to provide missile flight safety information or 
trajectory data. Two similar systems were found in the Klyuchi immact 
area, an added indication that an instrumentation function is associated 
with this system. The orientation of the cross does not ssem to have any 
direct relationship to the direction of fire, whereas the two in the inmact 
area are oriented along the flight line. A possible =xnlanation of the 
orientation is that it is primarily for missile 2 safety and has 
been oriented to optimize resolution with respect to a "cone of safety" 
rather than along the direction of fire. 

Photographic coverage extends from the.launch area to a dis- 
tance of approximately 7O miles downrange (toward Klyuchi). Within this 
area there are twenty possible teserumenia doa stations, most of which are 
along the northwest side of the probable firing lin:. Two of the most 
important stations appear to be mumbers 28 and 29 (Reference Plate 22, 
Tyurea Tam-Kiyuchi Book). These stations are neBrly equal in size and 
seem to be properly oriented with Beapect to the firing line. A line 
projected midway between these stations extends to the Klyuchi area, 


the indicated impact area for the reported ICBM firings. These two 
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stations are large enough to accommodate a variety of instrumentation 
equipment and to house and support the required number of operating 
personnel” The location of these stations is appropriate for telemetry, 
radar, and optical instrumentation of an ICBM or ESV vehicle. 
Except for the two stations referenced in the above paragraph, 

possible instrumentation stations in the downrange area do not form a 
pattern which can be easily related to the ICBM or ESV. The grouping of 
stations as observed during this fly-over is almost entirely along the 
northwest side of the firing line rather than being equally spaced on 
either side of the flight path. The coverage of other parts of this 
region during this fly-over was less complete, however. The precedent 
for forming instrumentation along the line of fire is primarily from US 
experience and may not be significant. However, this same pattern is 
generally followed in the Kapustin Yar range, suggesting that the Soviets 
have followed this approach in the past. There are also Saciareaa reasons 
to encourage instrumentation on both sides of the missile in flight. If 
beacon transponders are used as aids for tracking instruments, the ability 


to see more than one side of an antenna pattern offers increased assurance 


of continual tracking. Malfunction can be more easily analyzed if optical 


= 
g 


data has been recorded from a number of separate points. The possibility 

of eventual use of this area to fire in the general direction of due east 
should not be overlooked. It is recognized that there is no collateral 
material to suggest any program which would fire other than in the direc- 
tion of Klyuchi. The one prorsram discussed by this group which might benefit 
from a west to east flight path is an outer-space vehicle. The size and 


orientation of the launch pad itself could possibly support a vehicle of 


this type. The instrumentation pattern alone by no means justifies an 
opinion that this area is designed for outer-space vehicle testing. How- 


ever, there are enough indicators including instrumentation orientation, 
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size of the launch pad, and paienteees of the launch pad to werrant 
veillance of new intelligence material for any new indicators which m 
suggest(#ests of this type or firing ina direction ae the east of th 
Kiyuchi area. 

Analysis of the instrumentation configuration is complicated by 
the fact that some stations shown on Plate 22 may be supporting other than 
Tyura Tam operations. A possible new ranze out of Vladimirovka extends 
through this area and some sites could support that range. ‘The Viladimirovka 
range is discussed in detail elsewhere in this report.) Even the 650 or 
950 mile firings from Kapustin Yar could be supported by equipment located 


* = 6 
in this area. 


Since the photographic coverage extends only some 7O miles down- 


range, there is no confirmation of possible instrument sites further downranz= 





The TALENT material does assist in analysis 
































‘ ay . a 
By comparing eee 





flights in this area with the instrumentation sites visible in the pnotography 


and extrapolating the probable aircraft support to stations further downrang:, 
‘some tentative conclusions can be drawn as to possible locations of addi- 
tional instrumentation stations. The DF locations of communications stations 
in the downrange area further support the probability that instrumentation 
extends to approximately 500 miles. Both the aircraft traffic and tentative 
communication station locations are shown in Figure 9. Aircraft activity 
relating to instrumentation is discussed in more detail in another section 
of this report. 

A well instrumented range to a distance of 500 niles would 
satisfy the basic measurement requirement for an ICBM firing since it would 
provide coverage through burnout and first stage separation of a milti- 
stage vehicle. Depending on vehicle design, the 500 mile range would 


-probably also cover second stage burnout and first stage LORS - Since 
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there are no additional critical functions until re-entry, there are no 
urgent requirements to instrument a range beyond 500 miles except for the 
impact area itself. The following paragraph discusses the apparent impact 
instrumentation. 


~ 


The possible existence of an impact area on the Kamchatka 





Peninsula showed some rela- 











tionship between construction in the Klyuchi and Tyura Tam areas. 
Photographic coverage of a portion of this peninsula shows five areas 
which may contain impact instrumentation. There areas are designated on 
Plate 23 of the Tyura Tam-Klyuchi Book and the detailed drawings of the 
individual areas are shown in Plates 23A through 23E. Several instrumenta- 
tion possibilities are indicated by the facilities in these areas. On the 
assumption that there is no midcourse tracking of the missile, an acquisi- 
tion system is needed to direct any instrumentation on the trajectory. The 
eross patterns in areas A and C (Plates 23A and 23C) may be interferometer 
type systems which serve the dual Aineveon of acquiring the target and 
providing trajectory data. Each of these areas has a4 pauiber of additional 
instrumentation buildings adjacent to these cross patterns. Acquisition 
data could be used to point high gain telemetry antennas, other electronic 
tracking equipment or optical instruments during re-entry and impact. The 
approximate 60-mile distance between these stations might indicate that 
early ICBM flights would be conducted with auto-pilot guidance only, with 
@ possible azimth dispersion of up to 60 miles. If such dispersion is 
expected, there would be good reason to duplicate instrumentation to 
assure coverage to impact. 

Areas D and E are located on the waterfront and a possible cable 
sear leads from Area D directly into the water. THese facilities indicate 


the possibility of water impact with an underwater sound net providing 


the actual impact locatiom data. If crude guidance is to be used during 
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: 
5 the early ICBM test phase, it would not be unreasonable to provide instru- 





mentation covering both land and water impact points. 





























Although this activity my 





be unrelated, study of the ocean floor structure might be a necessary part 
® 


of underwater sound instrumentation construction. Some additional instru- 


mentation may be located north of Area C. This area is at the north end of 





the photographic coverage. 














2 











‘The lack of downrange photographic coverage required that additional 


material be examined for possible indicators as to the types and locations of 


instrumentation stations. Since there have been a very limited number of 


firings from Tyura Tam, there is little available information directly from 





COMINT sources. 























Aircraft support of downrange stations at Kapustin Yar has been 


@ common practice for a number of years and several aircraft have been 


continually associated with this function. One of the early indications 


that missile related activity was underway in the Tyura Tam region was the 
appearance of some of the planes in flights to Tyura Tam. These flights 


began in March 1956 and from October 1956 there was a steadily increasing 


amount of traffic. Of particular interest are the large number of shuttle 


a type flights involving Tyura Tam, Dzhusaly, Dzhezkazgan, Karaganda, Atbasar, 
and Amangeldy. Figure 9 shows the general area covered by these many flights 


and supports the opinion that most of the downrange instrumentation is 


located within this area. In mid-April 1957, Dzhezhazgan apparently became 


@ support center for the downrange area since missile associated aircraft were 


throughout the area. 


60 


a : dispatched from the field there and regularly: flew shuttle type missions 
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Many of the actual flight patterns seem to b> 22 sociated with 
check out and calibration of instrumentation. Flights ar? known to havre 
been made over iaotaneneaeied stations 28 and 30 (Plate e2) and the Tyura 
Tam area suggesting the simltaneous checking of €qu“pment at each of the 
stations. Similar flight patterns further downrang: would indicate 
similar instruments were located there and were also being calibratec. 
Other flights made several circular runs over a point which may b= an 
instrument station. Such circular flights are often used at the Tee es 
US missile ranges to test or calibrate tracking equipment. 

On the assumption that these flights do represent instrumentation 
activity, some significant time periods are su sted. During April 195"; 
there was & noticeable increase in air traffic with peak activity during 
May and June. Indications are that during April the final installetion of 
equipment was being made and that check out and calibration sonar iaie 
an unprecedented number of flights was done during May and June. This 
schedule is consistent with the first large scale practice exercises held 
in July and the first probable firing in August. By US standards, such 
a schedule would apply to a "crash" program and could indicate that rang? 


readiness was a determining factor in the date of the first firing from 


Tyura Tam. 


TOP SECRET — EIDER— CHESS 





si Naa eer oe stad eee PB tier tadan Netter 
“Declassified in Part - Sanitized Copy Approved for Release 2012/05/01 ; CIA- RDP78105439A000300350035-6 


° Declassified in Part - Sanitized Copy Approved for Release 2012/05/01 : CIA-RDP78T05439A000300350035-6 


TOP SECRET — EIDER — CHESS 

















Copy 


3. Missile Guidance System Analysis 
WES 














TALENT EVIDENCE: The photographic evidence which might be 
guidance-related is concentrated in the area near the launcher and (possibly) 


in two downrange stations. The evidence is: 


@. A pair of poles on the launch stand in Area A. 





(1) Orientation 











(2) 110 feet high, 80 feet fram launch point; one on 
special lip on launch stand. 
(3) Orientation co-linear with launch point and 


"plus" installation. 


Rnmnnmmemememmeeeeeee ee 
ad : 





(4) Ten-foot dimension objects at top. 
b. Single pole west of Jauncher, Tyura Tam. 
(1) Approximately 270° from north. 
(2) 60 feet high, 400 feet from launch point. 
(3) Approximately co-linear with electronics instal- 
lation to west of launcher (some miles back). 
(4) Ten-foot dimension objects at top. 
¢- "Plus" configuration to southwest of jauncher, Tyura Tam. 
(x) 


S&S 
(2) Co-linear with two poles on launch stand. . 
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(3) Installations at tips of 200 foot arms; two installa- 
tions 20 feet from end of the arms to rear of launch direction. 
(4) Cabled to instrumentation area. 


ad. "Plus" confg gurations spaced about 30 miles apart near © 
Kiyuchi. Q = 


C4 


(1) Oriented parallel and perpendicular to great circle 
route to Tyura Tam. 
“ (2) Installation similar to c. (3), above. 
(3) No such configurations as yet observed in Kapustin Yar 


area. 


(4) No evident launch facilities or logistics in the 
area. 

(5) One station located near the ocean--good for minimum 
mitipath lobes but poor security for ICBM launch Suidance. 

e. Three interconnected installations 60 miles apart on equi- 
lateral triangle, apex in the instrumentation area. The angle 
bisector from the instrumentation area is oriented toward Uka 
(40° from north). The downrange stations are extensive, fenced, 
and air-served. 

COMINT EVIDENCE: Apprepriate activity has apparently been 


observed to tie Tyura Tam and Kilyuchi to ESV and possibly ICBM testing. 





ee : 























ICBM testing, however, is supported only by USSR announcements and by 





COMINT intercept of Tyura Tam-Klyuchi range activity on possible firing 
dates. There is no direct evidence of the range of the vehicle fired, of 
_ impact area, staging data, or purpose of test. Somewhat more direct 


evidence exists on the ESV in these categories. 
B 
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SUGGESTED INTERPRETATION: Guidance techniques for both the ESV 
and ICBM vehicles may or may not be the same éSBthe techniques used at 
Kapustin Yar. ESV suidance requirements could be met with a modest inertial 
guidance system whose external features would be a minimun. In addition, 
both the ESV and ICBM systems may well use fixed, rather than mobile, 
Suidance stations which could easily be confused with range instrumentation 
facilities. 

To review the TALENT evidence: The pair of poles on the launch 
stand could be used in an inertial system alignment. The nveatine of the 
northeast pole is important in that a special lip had to be added to the 
stand to support the pole. The poles are azimith oriented some five 
depeees to far south to be directly used for defining a firing to Klyuchi 
(ICBM or observed ESV); however, such an offset is easily accommodated by 
an inertial unit offset in the missile. The alignment direction is also a 
Fnetaon of the location of the window in the missile for viewing the 
orientation of the inertial equipment in the missile. The height of the 
poles is approximately correct for alignment of inertial equipment for ESV 
or ICBM. Honecicdesx: the poles are only an indicator that inertial 
equipment may be used'in the missile; whether or not radio-assist is used 
is not known. Comments on the single pole west of the launcher are similar. 

This pole could be used for inertial alignment purposes for eastward flights 
though its distance from the launcher is somewhat longer than probably 


necessary. The pole would also make a good illumination pole for the 


railroad yards. 

The "plus" configuration is probably instrumentation and/or 
range safety for the ESV firings. Its orientation would define a reasonable 
safety quadrant with zero ambiguity at the range boundaries. If used to 
define a firing direction, the plus could guide an ESV to a latitude of 75° 
(interesting in that this latitude was occasionally mentioned before 


Sputnik I was launched) or would put an ICBM on a range along the northern 
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jland boundary of Siberia. Finding the Plus configuration at Klyuchi in an 

o 6 
instrumentation-type enviromment also supports the instrumentation role of 
the plus at Tyura Tam. The Plus is a good configuration for an inter- 


ferometer operating at 20 or ko mc., though, of course, considerably higher 


frequencies could also be used. 


0 
ma lu he 


For further discussion, see instrumentation 


section of this report. 
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The .three interconnected radars whose azimuth Piet ss. Bee ise 
& great circle to Uka (ICBM trajectory passing two to five degrees south ) 
could be either instrumentation or guidance. A guidance site could also 
exist in the so-called instrumentation area (aes of the radar triangle) 
and not be readily distinguishable. Location of the guidance site in the 
instrumentation area is perfectly logical, particularly if the prime 
purpose of the whole launching complex is ICBM test. 

fhe only fair conclusion at this time mst be that no radically 
new guidance system is yet evident at Tyura Tam. 

- ACCURACY EVALUATION: 


a. Ali-Inertial System 


We have already discussed all-inertial guidance systems 
briefly in connection with Zone 10 at Kapustin Yar missile test range. 
The only new indications of guidance performance come from the two ESV 
flights which were presumably launched from Tyurea Tam. Three estimates 
of the orbit are of value: | 

(1) Russian prediction of the orbit in advance of firing. 

(2) Russian estimation of the orbit just after firing-- 

presumably from launch-site tracking data. | 

(3) US reference ephemeris which has been esinbiiienea by 

tracking during many revolutions. 

Comparison of (2) vs (3) would give an estimate of the 


tracking accuracy, while (1) vs (3) gives both the control and guidance 


accuracy. o 5 


a 


° 
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The predicted Aq established orbit parameters for Sputnik I 
and II listed below were supplied by the USN and JPL. It is not cl-ar 
whether the Russian estimates repres Srit yee or post-firing reports. 

oS : 


The NRL representative felt that they are probably pre-firing reports, 


which is supported by the agreement between these figures and the 
design objectives expressed by Mr. Blasonravov, who was in the United 
States at the time of firing. 
Predicted Observed 
SPUTINIK I 
Period i 96.2 min. 
Apogee C S50: Ik « 
Tnclination 64. 3° 
SPUTNIK IT 
Period i 103.7 (2?) min. 
Apogee 
Inclination 66.5° 
The error coe*ficients which relate variations in the burnout 
speed (V,) and launching angle (7 ) to uncertainties in a 
period are given below: 


“f 
hs le ee 
Vo 


GA 


gt 


fT/- ¥ 
The nominal burnout conditions are approximately V, = 25,000 fps and 
+ = 90"; so that one may combine these expressions with the data 


tabulated above. From the period uncertainty, we infer 
= 


& 


d Yo = INO Tos 
The corresponding apogee variation due to this speed error is about. 


7O miles, which is already greater®than that observed. ‘This precludes 
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an independent determination of ¢?7, except to note that it is bounded. 
by Sex 4 degree. The azimth accuracy is presumably less than the 
error in inclination. 


doid,; = 0.7° 


ILLUSTRATION 1 


BURNOUT COORDINATES FOR SATELLITE LAUNCHING 


- 


The burnout velocity vector accuracy estimates can now be 

used to compute the CEP for an ICBM guided toa range of 5500 nautical 
miies by such a system. The resulting CEP is extraordinarily large-- 
CEP —~ 100 miles. This could probably be accomplished with the rate 

gyros normally used in an ICBM auto-pilot and a single body-mounted 
longitudinal accelerometer. It is also possible to ascribe the large 
speed error to a lack of vernier thrust control for final stage cut-off-- 
a feature which must be provided for ICBM's, since it should be recalled 
that these variations represent an upper bound on the control and 


guidance accuracy. 
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b. Long Base System 
The long base system formed Eyeetaricns 28, 30, and the 
launcher is an equilateral triangle approximately 60 miles ona side. 
If the dones at vertices are radars, the configuration could represent 
a long base guidance or range instrumentation system. In either case, 
we can estimate its potettial accuracy at a range of 5500 nautical 
miles for the following conditions: 
Burnout Height = 200 miles 
Downrange Distance = 500 miles 
Velocity Inclination = 67.5° (min. energy) 
If the base line is aligned roughly with the line-of-fire, the follow- 
ing results can be used for a foreshortened 30 mile effective system: 
fR= 0.088 or, + 0.0L7 /f ro +Fr2/ és Ls6:9 25% + 1.5 & Tot Ft /7 
fL = 0.013 [frp -¢V3/ - 2.0 [¢ fot dts / 


It is estimated that an SCR 584 could measure range to 30 feet and 
range rate to 2 fps, which is significant since such radars were sent in 
some quantity to Russia during World War II and have been observed 
frequently Sine then. We assume that the errors are all independent, 
so that the impact accuracy obtainable with such a system becomes: 

FR —- 6.5 miles 

fL = 6.0 miles 
This is only modest accuracy in comparison with the cost of the 
permanent installations they have constructed. It is possible that 
@ more accurate pulse or modulated CW radar is available which could 
reduce the above CEP to one to two miles. Unless such accuracy is . 


available to the Russians, however, it is doubtful if this particular 


base line system would be used for ICBM guidance. 


F. 


a 
\o 
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c. Interferometer ("Plus") Guidance 
Neither the base line lengths nor the possiblie operatansa 


frequency are compatible with accurate ICBM guidances. The bact Line 


is long enough to generate stability problems without being lonz enough 
to avoid propagation scintillation errors? The relative svaliins of 

the extreme outrigger stations and the ambiguity resolvinz stations 
suggest a frequency of 40 me. or multiples thereof. Thais frequency 

is one of those radiated by Sputnik I and II, so that a possible 
interpretation of these interferometers would be for Minitrack-liks 
orbit tracking of the Russian satellites and/or ICBM's. If the 
suggested frequency of +O me. is really used by these sites, 
ionospherically-induced Se epseeon errors would be much das lar ge 

to permit one or two mile CEP accuracy for ICBM's going to 5500 


nautical miles. 
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4. Propulsion System and Propellants Analysis 


Approximately four miles’ alongsthe manpenaua access road there is 
@ facility still under construction that is identified Ss a possible propell- 
ant production facility (Plates 16 and 17, Tyura Tam-Klyuchi Book). On the 
basis of the TALENT tatommation and the incomplete status of construction, 
no firm conclusion can be made on the use of the facility. However, there is 
enough there to indicate its possible use. The facility is estimated to be 
6 provided with power of about 3-5000 kw. Water is led to the facility from 
| a nearby storage area. Though the area is rail serviced, no loading dock 
or drive-through features are yet provided. An additional rail siding 
(approximately 8 cars capacity) is located by the main railhead line for — 
possible liquid raw material or final product storage. At this time, inter- 
nal roads have not been constructed; however, an entrance roadway is being 
graded. No bulk material storage or transfer facilities ane evident. The 
principal building in the area is about 150 feet long, 7O feet wide, with 
a bay 55 x 130 feet long. A structure identified as an evaporative cooling 
|, tower is nearby. Other buildings iene area are assumed to be maintenance . 
7 and general support. A possible propellant storage building is located adja- 
cent to the high-bay building and the rail siding. 
Consideration was given to probable oxidizers and fuels that might 
be on-site produced. See Table 4, page . . From the Table, possible candi- x 
dates are liquid oxygen, fluorine, and iessecn. respectively. The power, 
water, and raw materials required for these propellants per ton produced 
is given in Table 5, page - Examination of these requirements would indi- 
cate that useful quantities of propellant for TAunen or static test program 
could be obtained if liquid oxygen were the material produced. Research 
quantities of the other propellants could be made. Heverew. ee Gace amount 


of rail support to the facility is inconsistent with this assumption. 


7O 


a 
ae 
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TABLE 4 | 
8 
: - oF 
*PEASIBILITY OF OiJ- SITE 
MATERTAL STORAGE TRANSPORTATION PRODUCTION FOR MISSILE 
| LAUNCH AND STATIC TESTING 
i 3 — 
Conventional Propellant @ 
| 4 
FUE oO 
Alechol & Kerosene Tank farm - above ground Rail or road vehicle, No me) 
| with diking or under ground can be piped VW) 
for military security m 
A 
OXIDIZER * m7 
1. Liquid -Oxyeen Insulated tankage - may be Rail or road vehicle, Yes, requires power and 
stored in conventional piping distance LOO-300 water, no raw materials ; | 
building with insulation feet m 
| O 
en iieie Neid Tanks - Drums. Roof cover Rail or read, can be No T1 
desirable in hot weather. piped il 
AG 50> Tanks - Drums. Roof cover Rail or road, can be io OQ 
: desirable. Per1odic sur- piped with care = 
velllance required. W 
C ste es ore ee en ry WY 
hgh Enexgy Pr epellant 
7 
FUEL | “ 
1. Hydrazine Tank - Roof cover ( an high Rail or road No ie 
also UDMH temperature regions) Drum 
oe. SU Tnsulated and refrive rated Rail or road is iy — Vet, if arhex produc tion 
storage (lavee volume}. Tank refi irerated hanlkeige , sour. di. fant 
piptms distane= as shore 
@ ar po: tobe 


ae = ene 4 ae ome 


‘Raed an US yrantiuwe . 
PROLBLLANT HANDTING ANT STCRATE CHARACTER IGT eS 
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TABLE 4 (Cont'd) 


MATERIAL STORAGE 
OXIDIZER 
dis LF, Insulated and refrigerated 
tankage 


Requires reveted, sepa- 
rated buildings for 
safety 


Solid Propellant 


* Based on US practices 


PROPELLANT HANDLING AND STORAGE CHARACTERISTICS (CONT'D) 


TRANSPORTATION 


Rail or road using 
refrigerated tankage, 
piping distance as 
short as possible 


Rail or road 


*¥FEASIBILITY OF ON-SITE 
PRODUCTION FOR MISSILE 
LAUNCH AND STATIC TESTING 


Yes, if HoFo brought in. 
Requires liquid No for 
refrigeration and storage. 
High power required. 


No 
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QUID OXYGEN 


*LIQUID FLUORINE 


T.TQUID HYDROGEN 


SP s - 
*Required approximately 0.75 liquid nitrogen per pound liquid fluorine to 
Lliquify 
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WATER (gals. ) 


1000 (Air 


cooling) possibie)|! 





7,500 


30 


POWER AND MATERIALS REQUIRED FOR 





ONE TON OF LIQUID PROPELLANT 
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RAW MATERTAL 


Air 
112 ,000-22, 500 Hors 
L500 Fuel oil and Jidui 


petroleum gas. 
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An estimate of the quantities of liquid oxygen that ecculd be 
produced in the high-bay building based on US* high pressure and German low a 
G 
pressure practices and the estimated power supplied would give the plant an 


C 


output of is 46 75 tons of liquid oxygen per day. The liquid oxygen plant 
output requirements for launching one ICBM per week is approximately 15 tons 
per day. If the plant is for the production of liquid oxygen it appears on 
be sized for an expansion of the present Tyura Tam facilities. 

While the indications are that the facility is for liquified pro- 
pellant production, no conclusive statement can be made that it is. When 
the facility is in operation, further evidence from the number and type of 
rail cars probably will furnish information on the raw materials used and 
the products made. : 

The TALENT information and collateral data does not permit firm 
conclusions on the type and identity of the propellants used for the four 
possible flights conducted to date or of any future propellants to be used 
at Tyure Tam. However, some discussion based on available information is 
presented for future use. 

Solid propellants could be used for missile booster stage or 
engine tests. The test pad complex with its support facilities appears to 
be far too elaborate for solid propellant missile booster or engine test. 
The principle area of over~design lies in the very large water flow capability 
that is served to the pad complex. Solid engines can easily be tested 
horizontally, thus requiring a minimum of water. If the pad were for launch- 
ing missiles with solid engines, no missile booster Static tests would be 


necessary. Solid propellant missile water requirements at launch are also 


very low, because of relatively high take-off accelerations. 


75 ton/day 
*USAF Liquid Oxygen Plant 56, Chatsworth, California. 4000 HP, 130 ft 
1 ton/day 
Zement 500 ft : 
1 ton/day : 
200 ft 


-Raderbach 
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The use of solid propellant engines for Sibsequent missile stages 
is not precluded by the discussion oDOves Tf there is an extensive use or 
solid propellant additional stages in the future. LES anticipated thie 
the Soviets will add solid engine storage facilities along the Line of their 
standard ammunition storage design and dispersion. Wo such facilities are 
evident at this date from the TALENT photographs. However, storage Tavera 
ites would not be necessary until solid rocket motors were being use ata 
high rate. Because of the dry climate special conditioning of propellant 
grains is not required. Area "B" looks like @ possible assembly and check- 
out area for solid ene motors « 

The requirements for such a facility are: 

a. Rail served check-out building for large motors. 

b. Protected area for igniter and tests. 

ec. Secured area. z 

dad. Separation from major operations. 

Area “"B" fits all of these requirements. 

Liquid propellant tests with medium performance, conventional 
propellants are possible. Conventional propellants are defined for this 
discussion as those propellants which give theoretical rocket engine per- 
formance of 265 isp units or less at 600 psi combustion pressure expanded 
to one atmosphere; uiei, liquid oxygen/alcohol or liquid oxygen/kerosene. 

From a prenellant standpoint the test pad and flame deflector 
design in general is consistent with some US facilities for Gauge rocket 
engine test and missile spaces test facilities (EAFB and ABMA). with the 
possible exception of a 10-25 per cent longer distance from the nozzle exit 
to the flame deflector pit. The outstanding variance from US designs lies 
in the large amount of water provided for exhaust cooling and treatment. It 
is indicated that the water available is five to ten times that used in the 
US for large conventional propellant boosters. Inasmuch as the water require~ 
ments for flame deflector cooler can be established by model test at low 


& 


ito 


TOP SECRET — EIDER— CHESS 





Declassified in Part - Sanitized Copy Approved for Release 2012/05/01 : CIA-RDP78T05439A000300350035-6 









Declassified in Part - Sanitized Copy Approved for Release 2012/05/01 : CIA-RDP78T05439A000300350035-6 
TOP SECRET — EIDER— CHESS 











































Copy 


cost and also German data on the Peenemunde and Lehestin test stands 
(8-10,000 gpm) were available to the Soviets, it is highly probeble that the 
designed water capacity is for some other exhaust cooling or decontamina- 


tion. 


The test stand is served by Sueerent eat lines so that con- 
ventional fuels (e.g., alcohol, ammonia, and Reoseney eduia easily be rail 
transported and rail stored on-site. In the US, these evs are usually 
stored at the test site in fixed tanks either above or under ground. Soviet 
practice could easily be different. No underground storage adjacent to the 
test stand is seen on the photographs. 

The oxidizers giving high enough performance to be considered for 
long-range ballistic missiles are either nitrogen oxides (e.g., HNO3, Nod) 
or liquid oxygen. All of these materials could be rail stored at the test 


site if desired. The test stand and pad complex will easily accommodate the 
requirements of medium energy oxidizers from the standpoint of available water 


and the location of the rail lines near the launch or test point for con- 


mation on the oxidizer being used. However, the TALENT and collateral infor- 
mation tends to support the proposition that possible liquid propellant oxidi- 
zer being used for the booster stage at this time is liquid oxygen. The indi- 
cations are as follows: 
ae The Soviets were developing liquid oxygen rail transport 
equipment about 1946* with one experimental design tested of the 
following characteristics: 
Capacity - 12.75 metric tons 
Length - 25-30 feet approximately, excluding heat exchanger. 


Materials - Brass container with insulation. 


central cylindrical dome. The German FMS train liquid oxygen car design 


was also similar in configuration. 


*Kislorod “Oxygen” Issue #1, 1946. 


& | This car had an exterior design distinguished by beveled roofs with a 
76 


@ 
a venient piping and pumping. No conclusion can be drawn from the TALENT infor- 
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be. Fron the status or co: structio: of the: Tyure Tam fac. Lite. 
44 would be necessary to bring in the propellants to support Ene 
tests made to date. 

ec. Photographie interpretation of cone car located near the pad 
complex indicates a car with sloping sides and at ieast two circular 
domes. 

ad. The Air Attache report on e visit through Tyura Tan contains 
an observation of a flat-slanted roofed car with brass pipes similar to 
those discussed in a and c above. 

e. A logical progression of the Soviet rocket engine program 
development for high thrust boosters started in 1950-51, which was 
based on the use of liquid oxygen, would indicate continued use of the 
material. 

The use of high energy liquid propellants has been considered. For 
purposes of discussion, high energy liquid propellants combinations are taken 
as those giving rocket engine performance at 600 psi expanded to ses tevel 
greater than 230 isp units. 

The principle oxidizers giving this performance are liquid fluorine, 
liquid fluorine-liquid oxygen mixtures, fluorine compounds anc liquid ozone, 
respectively. The major problems involved in the design of facilities ror 
testing with fluorine or fluorine-oxygen mixtures ere: 

a. Providing for the disposal of the HF occurring in the exhaust 

gases. 

Db. Handling the possible spillage of large amounts of liauid 
fluorine in case of test failures. 

HF disposal can be solved by the use of neutralization materials 

or by conducting the tests at considerable distances from support areas. 

Calculations made for a 100,000 pound thrust engine operating for 180 seconds 
with moderate wind and atmospheric. conditions would indicate a concentration 
of 2-3 parts HF per mission (odor threshhold, 8 hour tolerance) at a distance 


of 10 miles. 
TC 
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Neutralization can be done by using a duct with hydrated lime spray 
injection. Estimates of the water and duct lengths indicate that approxi- 
mately 100,000 gallons per minute of lime slurry and a duct length of approxi- 
mately 100 feet would be required for 100,000 pounds thrust engine. White 
ground discoloration from the lime could be expected. For short duration 
exposure as would occur on launchings, it is probable that gece hieK volume 
water quench would still be required in order to: have support activities 
near by. This situation would not require a lime slurry processing Bee 
recovery system. However, an HF-water disposal area would be required to 
prevent the toxic dilute acid from entering into the water supply. 

No proven method of handling large quantities of liquid fluorine 
spillage has been developed in this country. Up to 300 pounds of fluorine 
has been accidentally spilled on the ground during the course of testing 
at NACA with no serious results. However, for long-range missile firings 
it is very probable that large quantities of water would be necessary -- 

100 ,O00-500,000 gpm. 

Fuels used with high energy oxidizers will probably be noncarbona- 
ceous; eeg.«, hydrazines, hydrogen, ammonia. From a TALENT standpoint, all 
fuels can be rail transported and on-site stored if desired. However, Liquid 
hydrogen weer require special considerations. The low density of the material 
(specific gravity 0.07) would require 10-15 times the storage volume for the 
same weight used in a bi-propellant rocket engine. No special increase in 
water requirements are brought about by these fuels. 

The Tyura Tam pad complex has some of the requirements for nuclear 
propulsion static test in a vertical attitude with exhaust in a downward 
direction. These are: 


ae. Large volume water deluge capability. 











be enclosed vertical distance with the water available 





to reduce the exhaust gas temperature and permit radio-active material 


collection and storage. 
78 
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ce If tested below ground level, it is anticipated trat there is 


enougn concrete thickness for personnel protection both at the test 


O 


stand and at the control center during test operations. 

de The test stand is rail served for remote nandling. 

e. A possibleedecontamination Boda dase is located near the pad 
and is rail served. 

The principal arfsuements to the contrary are: 

@e The test stand support buildings are too numerous and close 
to the test stand (300-500 feet). US design practice is 3 to 5 miles. 

be Once the reactor is removed for inspection, there is no evi- 
dent means of personnel protection while the reactor is being moved to 
the possible decontamination building. | 

c. The buildings that might be used for reactor assembly, dis- 
assembly and inspection identified as "possible missile check-out area" 
are surrounded by general support activities including housing. The 
“check~out" buildings do not appear to be sufficiently dispersed or to 
have high stacks as will be required for local protection fron fission 
products. 

d. A nuclear propulsion rocket engine, unless highly ee 
will probably require a test time cycle, start to shut down. cf a fev 
hours. During this time the working fluid must be pumped through the 
reactor. The propellant handling facilities for ae nevied for 1370016 
hydrogen and ammonia would be very large installations. None are evident 
at this time, though they might possibly be underground. 

e. The nuclear propulsion tests would tie up the test range for 

Mee. eee 
indeterminate periods. Test failure might also make the pad complex 


unusable permanently. 


@ 
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5. Missile Dimensional Analysis and Launch Area Utilization 


The dominant feature at Tyura Tam is the massive launch stand with 
‘ @ 


a large associated pit. Comparing this facility with the various launch areas 
at Kapustin Yar one notes the significant change in the method of handling 
the rocket motor exhaust. ‘it is evident that Tyura Tam was designed to 
provide & capability for launching and probably static firing high thrust 
engine systems. Another important difference is that Tyura Tam has been 
provided with a permanent-type launch or work. tower. These two major 

features of the launch area indicate that Tyura Tam was developed for test- 
ing large ballistic-type missiles. This conclusion is consistent with 

COMINT and collateral information which indicate that the ESV's and two 
possible ICBM's were launched from this area. 

It was hoped that a dimensional analysis of the area would pro- 
vide a definite picture of the size of the missile fired. However, relatively 
few limiting site indicators could be identified. To a large extent this 
results from the fact that the launch area, 45 well as the missile processing 
area, is dominantly rail supported. A number of unusually large (80 ft. long). 
box cars were located at the launch site. One of these cars appears to be 
a eryogenic-fluid tank car. It would appear likely that one or more of these 
cars was used for transporting the missile airframe and engine. However, 
since there are seven such cars at the launch site and some 50 to 60 in the 
complete area it seems certain that they are multi-purpose cars. 

The Tyura Tam launch area was examined for all possible dimensional 
tndicators. Although the data were not sufficient for a detailed evaluation, 
@ possible. picture does emerge of the geometry of the ICBM-ESV systems. 

Table 6; page 81, side iees the dimensional indicators extracted from Tyura 
Tam. The launch tower height cannot be specified exactly since trucks or 
objects on the pad interfere with identifying the end of the tower shadow. 

Fyamination of Table 6 indicates that the largest single stage that 


would fit the above limitations would be 9-10 feet in diameter and from 55 


BR. 
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TABIE 6 


ITEM POSSIBIE SIGNIFICANCE . LENGTH HEIGHT | WIDTH 
| (FEET) (FEET ) (FEET) 


Launch Tower © Work platforms and propellant fuel lines 


for final operations. 






_R&o Fixed Towers 


Collimation towers for aligning inertial 
On Launch Pad 


guidance platform. 









Lone Boxcars Missile booster stage transporter. 






Short Boxcars Missile second ond third stage (if 






Te 


Crane Car ' 


® 0 
Missile Checkout 
Building 


Missile handling and erecting. 










Vertical checkout of missile booster. 





Peaked roof 
0-70 





SSAHD — YAd!a — LaYDAS dOl 


SSJHD —YAC!y — LaWdAS dOL 


TYURA TAM MISSILE DIMENSIONAL INDICATORS 
SELVA UNO 
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to 75 feet in length. Considering that the TITAN missile booster stage is 


less than 55 feet long, these dimensions appear more than adequate for even 


9 





@ twoestage ICBM. The ATLAS configuration is only some to the 











nose cone separation joint. Both of these missiles have a maximm tank 





: diameter of 10 feet with ATLAS @cross the base. 











if the two 110-foot poles on the launch pad are collimation CG 
towers, then a reasonable height to the guidance compartment can be esti- 
mated. The procedure used in measuring the tower height from the shadow 


length did not assume a platform on top of the towers. Assuming a platform, 





@ 


the tower height could be only 105 feet. The distance from the Jaunch tower 
center to the possible collimation towers is 95 feet. For optimm 

guidance platform alignment, the platform should be oriented to the tangent 
of the flight path at missile burnout. For the 3500 nautical mile range 


case, the optimum burnout flight path angle measured from the launch area 











horizontal For this case the platform height 








would be and the missile height about 70-85 feet. For the 5500 




















nautical mile case, the platform height 











and the missile height Considering that the 























TITAN missile these values appear quite reasonable. 





if the smaller boxcar seen in the pictures were used to transport 
a second stage, then the stage would be limited in size to about 50 feet in 
length and 10 feet in diameter. These values would be quite adequate for 


the second stage of a two-stage ICBM. Using TITAN again as a reference, 





the second stage is about 35 feet long 











Due to the problem of accurately defining the launch tower at 
Tyura Tam, it is difficult to either substantiate or refute the capability 


: 
: 
i 
i 
a 
: 
. 
E 
i: 
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of firing a large two-stage missile. 
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In conclusion, it appears that large miti-stage missiles could be 
launched from Tyura Tam. It is not possible to limit the number of stages 
or to define the probable over-all size. The facilities are, however, 
apparently suitable for handling and testing a missile the size of the 


TITAN. 
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6. Development Status 


The TALENT coverage of Tyura Tam indicates that this area is still 
under construction. When and if comparative coverage is obtained, provided 
it is reasonably soon, a large amount of detail may be available. 

The two most outstanding characteristics of the Tyurdé Tam develop- 
ment are its newness and its uniqueness. Tyura Tam does not appear to be | 
a development of an existing range facility; rather it is a brand new in- - 
stallation obviously built for special purposes. 

Whatever its intended use, Tyura Tam will clearly be the center 
of a large cperation. The size, apparent age, and unique nature of the 
installation suggests a brand new program not over two years old. 


It is interesting to note that the initiation of an ICBM program 











in early 1955 would be consistent with flight tests late this year. 




















It is also true that the initietion 











of an earth satellite vehicle program in early 1955 would be consistent with 
the two ESV flights of 4 October and 3 November 1957. There is nothing to 
relate the ICHEM program or the ESV program to Kapustin Yar. The time scale 


for these programs does, however, relate them to the construction of the 








Tyura Tam facility. 














Sedov, in a conversation with Stulinger, stated chee the Soviets 
did not start on the ESV program until after the announcement of the Van- 
guard program (September 1955). If indeed the Soviets started as late as 
the fall of 1956 on Sputnik I and II, then it follows that some program 
initiated at least a year earlier was adapted to this purpose. 

Nothing definitive of the detailed characteristics of the programs 
destined for Tyura Tam can be determined. The following general statements, 


however, can be made. Tyura Tam is being used to accommodate at least an 
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advanced large-scale missile system for static and flight testing. One 
would expect a continuing large effort with possible expansion. The US 
has no facility at the present time with potential combined for static test- 


ing and launching equal to that of the Tyura Tam facility. 
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V. KAPUSTIN YAR SURFACE-TO-ATR MISSILE TEST COMPLEX 


A. ANALYSIS OF PHOTOGRAPHIC MATERTAL 

i. Types and Ranges of Missiles 

The photographic coverage of the surface-to-air missile area at 

Kapustin Yar is limited to oblique photographs, therefore, there is a lack 
of suitable stero coverage from which detailed ehoteerapnie and/or engineering 
analysis could be made. Because of this, rit specific missiles, radars, or 
antenna arrays can be identified. However, the peculiar layout of the most 
prominent missile launching area positively identifies the area as a surface- 
to-air missile facility due to its similarity to the Moscow sites (see Figure 
10). Based on this similarity, the deduction can be made that the missiles 
which are being or have been tested here are usee related to the Moscow sites. 
The specific missile associated with the Kapustin Yar Suaraceotesa se missile 
site cannot be positively identified by any photography presently available. 


However, the surface-to-air missile range is instrumented to a distance of 


o 


11 nautical miles from the YOYO radar. This indicates that good quality 
flight data can be gathered to a range of about 25 nautical miles from the 
ground guidance station. This range estimate assumes target and missile 
altitudes of above 20,000 feet. The siting of the instrumentation stations 
can give low altitude coverage to a range of 7-15 nautical miles. Specific 
types of instrumentation equipment located on the sites are not identifiable. 
The density of close-in instrumentation sites indicates a definite interest 
in obtaining accurate deta during the early part of the missile trajectory. 
Examination of photographs of the Moscow parade (see Figure 11 a & b), 
assembly areas, and the Moscow operational sites indicates that two types 
of tee esse missiles exist, a single stage and a boosted version. The 
surface-to-air missile facility at Kapustin Yar could be used to test either 


type. 
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2. State of Development 
There is evidence at the surface-to-air missile facility of the 
development of only one type of surface-to-air missile system. From know-~ 
ledge of the sites around Moscow, it is conclusive that the surface-to-air 
missile system is operational and the Kapustin Yar site is a working proto- 
type thereof. This does not preclude a continuing improvement in equipments 
of the system, for example, a change of missile configuration or guidance 
improvements. * ee 
3. Physical Characteristics 
All the elements of an operational system, including the ground 
guidance, launch, and service areas are present, plus extensive instrumenta- 
tion that would be expected at an research and development and/or Sia iienad 
training facility. 
‘he. Performance Characteristics 
There is nothing present at the Kapustin Yar surface-to-air missile 
facility to indicate any improvements in performance characteristics of the 
system deployed around Moscow. 
5. Significant Features 
There are three facilities within the surface-to-air missile area 
which possibly indicate three stages of surface-to-air missile system develop- 
ment. These are: (a) a site making use of separate range facilities where 
early unknown surface-to-air missile types (for example, Wasserfall ) were 
tested, (b) an early B-200 partial site, and (c) a full scale B-200 prototype 
site. The use of the site listed under (a) appears reasonable by the fact 
that the V-2 test area is in the same portion of the area of Kapustin Yar. 
Both the V-e and Wasserfall were of German World War II origin. The sites 
listed under (b) and (c) make use of common range facilities. 
| There is a large group of buildings within the surface-to-air 


missile area served by rail and power facilities. Its purpose is probably 


ST 
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directed toward missile fabrication and assembly together with the adminis- 
trative functions required to run the surface-to-air missile facility. A 
small airport without concrete runways adjoins the assembly area. It is nota 
likely place for the operation of large drone aircraft. Drone aircraft sup- 
port, as required by the surface-to-air missile facility, could be supplied 
by the airfield at aa Nell 

Other facilities within the surface-to-air missile area are less 
definable as to purpose, however, suggested possibilities for use can be 
made. These are (a) several static test stands near the missile assembly 
area, (b) warhead storage, and (c) range control area for the B-200 system. 
There is an unidentified area as to possible use, which is laid out ina 
triangular shape, the sides of which are approximately 5000 feet. Its loca- 
tion in the close vicinity of the B-200 system control points suggests 
special electronic instrumentation. 

It is not likely that the single full scale B-200 system within 
the surface-to-air missile area is capable of supporting all B-200 system 
troop training. There are not enough facilities at this site to accommodate 
the number of crews that would be involved. For instance, around Moscow alone 
there are 57 surface-to-air iestae Sites. If one week per year were allocated 
for troop training for each crew, the one training site available would not 


accommodate all crews within one year. 


Os Economic, Production and Operational Aspects 
&e Economic Aspects 


The obvious high cost of setting up, maintaining, and opera- 
ving this facility is apparently compatible with the relative expense 
of the surface-to-air missile sites in existence around Moscow, without 
further consideration of other sites that may exist around other cities. 
Adequate housing for personnel at Kapustin Yar is further proof of the 


high level of expenditure on this test area. The choice terrain features 
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have allowed this erection sia maintenance at a cost which is low . 

compared to what would be incurred at a less favorable location. Only 

short spur rail lines were needed in addition to existing main line 

facilities to support the teay area. 8 
be. Production Aspects 

Production comments are qin esa to nee crsaeiee at the 
Kapustin Yar range to support range testing. The layout of buildings 
in what may be termed the production area indicates a well-coordinated 
manufacturing and assembly area of sufficient size for maintaining, 
operation, maintenance, and testing on the Kapustin Yar site. The 
production facilities have a supporting static rocket engine test area 
with possibly five active bays. The extent and number of buildings in 
the assembly area indicates a possible over-all surface-to-air missile 
related effort of 3500 to 5000 active workers. 

Rail and highway support to the assembly area is of a first 
class nature. The proximity of a landing strip capable of handling 
iiaison aircraft, suggests an expedient personnel and/or small Sauiae 
ment capability movement. 

All missiles launched at this range could be assembled, re- 
worked, and checked out at the assembly area. Hand-tooled prototypes 
dictated by progress of flight and operational use could be manufac- 
tured here. 

c.- Operational Aspects 

Equipments assembled in the fabrication area are moved by 
truck on a first-class roadway for final fitting-up in the flight test 
area. Components such as booster and warhead are stored in an area 
close to the fitting-up area, where Rey are readily accessibie for the 


mating process. The complete missiles can be checked-out in the fitting~ 


up area and then moved out by truck-trailer to the launch pads. 
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The launch area in its complete form is apparently equipped 
for tests involving sustained multiple launchings. The direction of 
fire as shown by the orientation of the launch area and the instrumenta- 
tion stations is primarily n@rth-northeast. This is a desirable feature 
because it allows non-interference with or from either electronics or 
flight test activities of other ranges and their equipment in the Kapustin 
Yar area. ¢ e | | 

Conspicuously absent within limits of the photographic cover- 
age available are similar surface-to-air missile guidance or launch sites 
adjacent to the existing site. The absence of additional sites, if 
such is the case, indicates tests of inter-site control and interferences 
have not been conducted or are minimized in importance. 

The presence of at least 38 Beagle aircraft* in the photographs 
of the Vladimirovka airfield (see Illustration 2, Section VI.) indicates 
that the drone support for aerial targets is centered at Viadimirovka. 
The proximity of Vladimirovka to the surface-to-air missile test area is 


well within the operational range of Beagle aircraft. 


* Speed, 450-475 Imots, - Range, 500-750 nautical miles 
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B. EVOLUTION OF SURFACE-TO-AIR MISSILE TEST FACILITY 

There is a distinct evidence: of? Cue erowen program of the surface- 
to-air missile test and support facilities. The earliest step was apparently 
to set up a launching, maintenance and servicing area close to the town area 
of Kapustin Yar and the early V-2 test site. This surface-to-air missile test 
area was probably first used in the 1948-49 period and probably involved 


standard German missiles and ground equipment. Although the early support 


facilities were not extensive, the instrumentation layout suggests a com- 


prehensive flight test effort on these early systems. 

The limitations of the old range is graphically displayed by the 
elaborate layout of the newer facilities. This also indicates the develop- 
ment of a missile system requiring such elaborate facilities. 

The next step in the build-up of the test facilities was an area 
including 12 dane pads arranged in a pattern somewhat similar to a section 
of a Moscow operational site. Construction of this area was probably started 
in about 1951. 

The third step was to erect a complete site with all the facilities 
of an operational Moscow site including 60 launch pads. This area was probably 
completed between 1951-53, prior to the construction of the sites around Moscow 
which were first observed under construction in June 1953. 

The extent of the present support installations indicates that the 
flight testing area could be expanded in the future to accommodate newer 
surface-to-air missile systems. As newer systems are developed, it would be 
logical for the testing to be accomplished in this area in order to utilize 
the existing assembly, manufacturing, storage, and final fitting areas, but 


not necessarily the existing launching facilities. 
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VI. AIR-TO-SURFACE MISSILES 


A. AREAS AND INSTALLATIONS 


a 
In discussing air-to-surface activity associated with the Kapustin. Yar 
and Viadimirovka region, a general discussion of areas and installations 
which seem to have some connection with this field will first be given. 
Then, the evidence of use of such facilities to aingto-surface testing or 
° 
possible applicability will be discussed for various types of vehicies. 
7 
1. Viadimirovka Airport Complex . 
a. Airport 
Runway facilities consist of a concrete strip, 8200 feet 


long with associated taxi strips, parking pads, and aprons; its 



















orientation is northwest-southeast. South of the main strip and 


running more nearly east-west, parallel to the railroad to the east, 


the western end. (See Illustration 2.) Two Token radars are located 
about 7000 feet north of the center of the paved runway. 
The aircraft shown in Table 7, below, can be seen in this 


area. The Beagles and Mig type aircraft at the end of the sod runway 


indicate this strip is actively used. 


= 


TABLE 7 


AIRCRAFT AT VLADIMIROVKA ATRPORT 


& Badger (B-47 type) 6 


Beagle 38 plus 8 probable 


Bull (B-29 type) 8 

Flashlight 8 

Fagot/Fresco (Mig type ) 17-18 plus 3 probable 
C-47 type 2 plus 3 probable 
Liaison | 5-6 

Helicopters 2 probable 


Unidentified 1 


TOTAL 101-103 
92 


8 is a sod strip over 15,000 feet long, having a small parking area at 
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AIRCRAFT 


IBULL, 2 BEAGLES 

| BEAGLE, 8FLASHLIGHT, | UNIDENTIFIED 
2-3 FAGOT/ FRESCO 

> FAGOT/FRESCO, 2 C-47 TYPE, 1 BEAGLE 
1BULL, 12 BEAGLES, 2 C-47 TYPE 

6 BADGERS 

6 BULLS 

20 BEAGLES, 5-6 LIAISON, ! C-47 TYPE 
3 BEAGLES 

3 FAGOT/ FRESCO 

2 HELICOPTERS | 

7 BEAGLES, 3 FAGOT/ FRESCO 


A 
8B 
Cc 
D 
Ee 
F 
G 
H 
\ 
J 
K 
L 


16 OF ABOVE ARE ONLY PROBABLE 
IDENT. 


10,000 
O- 5000 


FEET 


\\ 


VLADIMIROVKA_ATRFIELD 


23 


TOP SECRET — EIDER— CHESS 


© 





Declassified in Part - Sanitized Copy Approved for Release 2012/05/01 : CIA-RDP78T05439A000300350035-6 | 











Declassified in Part - Sanitized Copy Approved for Release 2012/05/01 : CIA-RDP78T05439A000300350035-6 
TOP SECRET — EIDER — CHESS 














Copy 


The most advanced fighter type aircraft on the base, Flashlight, 


are all found on the apron at B. 





A twin engine jet used by the Navy in 
Beagle; although the base @n under Air Force control, proximity to 


possible. 


a naval operations in the Black Sea may make field usage by such craft 
Beagles and Fagot/Fresco fighters are found in several areas 


of the airport. 
b. Zone 13 (Kapustin Yar Book 2) 


The zone designated 13 is the only area directly connected with 


& 


the paved air strip by concrete approaches. Just outside this area there 


is one building adjoining an apron. The only other buildings with easy 


There are two adjoining fenced 


areas, each with paved access to the runway; two roads pierce their 
2 


common fence. 


The northern area, 13-A, approximately 1700 X 1700 feet, is 
served by road, a rail spur, and a 75-foot paved strip from the taxi 

strip to a Jarge apron (340 X 420 feet). A pit, 70 K 35 feet, on the 
south side of this apron with ramps on each end seems to be a loading 


pit. Beagles and Bulls do not have a sufficiently wide main wheel 





Bison also will not permit use of this pit. The main gear 











separation on Badger will allow use of this pit for loading into or 


below the fuselage. 


The rail spur rises, after entering 13-A, to an elevated 
transloading area, near the heating or power plant. Three major 


buildings in the area are: 


a access to the runway are inside Zone 13. 


(30) Hangar type building 27,000 sq. ft. 


(29) Barracks type building 8,000 sq. ft. 
TOTAL, Major Buildings 45,000 sq. ft. 


i support operations, the Bosun (Type 12), can easily be confused with -the 
94 


| (32) Road drive-through building 10,000 sq. ft 
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BEAGLE / 
é 
oe UNIDENTIFIED 


we, VEHICLES 


BEAGLE 


tT 





ILLUSTRATION 3 


SERVICING RAMP 13-A 


One Bull and two Beagles are located on the ramp in the 


positions indicated, along with two vehicles. Direct access from ramp 

3 i } lanes is 
to a large hangar type building exists. Wheel base of these p 7 4 
too small to permit positioning over the pit. No vehicles or railroad 


cars are evident elsewhere in this aree. 

The southern area, 13-B, is slightly smaller, approximately 
15CO X 1700 feet, but contains more buildings. Access is by peved 
S road, a 55-foot taxi strip into a large irregular apron, and by an un- 
paved approach tnrough ae fence alongside a large hangar type building 


on the side opposite the apron. 
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Major buildings and approximate floor area are: 
(5) Barracks - & buildings 27,000 -8G.. ft. 
(4) Hangar type building 18,000 sq. ft. 
(3) Road drive-through building | 000: sas-/t ts 
(2) Annex to drive-through ESO ‘Sau “Lt: 
(10) (12) (13) (14) Miscellaneous large 27,000 Sas £t: 

buildings - 
(16) Hangar type adjoining ramp 5, COO sa%: Lt. 


(19) (22) (25) Small buildings alogs fence 8,000 sa. ft. 


TOTAL, excluding barracks 65.500 6a. ft. 


Buildings show no unusual charecteristics; the road drive- 
through building is similar, but not identical, to that in the 
adjoining area. The fence between the areas jogs into 13-A so that an 


underground entrance, 66 feet wide, is included in 13-B. 


ed 











| x FLASHLIGHTS 
| VEHICLE 
: | 320' 
| 
! PIT 
FLASHLIGHTS u/I 
Se 
BEAGLE 





+t 


ILLUSTRATION 4 


SERVICING RAMP 13-B 


: 96 : 
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All eight of the Flashlight aircraft, most modern type identi- 


fied on the field, are found on the ramp inside this area. One Beagie 





can also be identified. Opposite a possible slit type pit, 











is an unidentified object. ThiSseems to be an object with height, 


having a span of less than 20 feet, with some indications of a swept, 


swallow, or delta wing. Although near the slit pit, the object cannot 


@ be completely submerged in this pit, nor can it likely fit over the pit. 
It will, however, fit inside the pit in the adjoining area (Illustration 3). 


One motor vehicle appears on the ramp, and three others on 


the roads in the area. One such vehicle moving from the ramp to the 


hangar type building (4) on the opposite side of the area seems to be 


towing a pole-type trailer. Other vehicles seem to be parked alongside 


the building (4), just inside the fence. 
e. Zones 10, 11, 12, and 14. 


Extending on a line 25° east of north from the Viladimirovka 
airfield are the three installations, Zones 10, 11, and 12, served by 


rail and paved road from the airport complex. A fourth zone, 14, at 


the southern end of the airport area, has rail and road connections with 


both Zone 12 and the outlying zones. Although these are described else- 


where and related to other activities, some comment regarding possible 


relations to air-borne activities are included here. 


Physical location of Zone 14 in the airport area suggests 


an administrative relationship. The other zones extend out from the 


airport and are completely supported at present by the road and rail 


facilities passing through the airport area. The road passes south of 


. 
: 
i 
i 
i 
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E 
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the end of the paved strip, rail to the north, crossing about 13 miles 


° 


e> beyond the runway and then running out parallel. Although Zone 10 is 





actually closer to the ballistic test stands at Zone 9, the road between 


them is now under construction or improvement and there is no rail 


connection. 
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(1) Zone 14. (Plate No. 9, Kapustin Yar Book 2) 

The largest building in the Vladimirovka area, 
approximately 85,000 square feet, is found in this zone. The 
maximim height--top of saw tooth--is ene. ae 86 feet. A 
full width concrete approach to each end exists and two rail 
lines pass through the building. Two rail and road served shops, 
20,000 and 8,500 square feet eeu ccnaeis, are closely tied in 
with the main building. Along the road toward the launch area 
are five buildings of varying sizes (maximum 7,400 square feet). 
Another building with 7,500 square feet adjoins the large paved 
ramp, connected only to a road. Two buildings are under con- 
struction, 25,000 and 12,000 square feet. A large eamiaieevet<on 
type building is located in the area, but has no unique relation- 
Ship to the other buildings. Zone 14 is not fenced. 

(2) Zone 12. (Plate No. 7, Kapustin Yar Book 2) 

This zone, now under construction, has a reverse spur 
and perpendicular road turn-off from the main road-rail line 
running to Zone 10, about 23 miles beyond the airstrip. ‘The 


building (about 35,000 square feet), now with walls but no roof, 


has two rail spurs entering it. <A double fence my indicate 


@ higher security area. 
(3) Zone 11. (Plate No. 5, Kapustin Yar Book 2) 

Approximately 9 miles out, this built up area is crowded 
in the 400 feet between the railroad and the paved road. Four 
major buildings, spray ponds, water facilities, and several smaller 
units can be identified. A parallel track runs for about 2,200 
feet, and a reversing "Y" lies near the end of the parallel track. 
From the center of the area, @ road runs across the track toa 


concrete hardstand having a building at one end. 
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(4) Zone 10. (Plate No. 2, Kapustin Yar Book 2) 


This zone, approximately 13 miles out from the airfield 


Vladimirovka as well as the paved road. (Road to Zone 9 is under 
construction beyond Zone 10.) Construction on the southern half 
was probably accomplished between 1955 and 1957, and that in the 


northern half has oniy begun. Both areas are enclosed in the same 


double fence. 


a and 7S miles south of Zone 9, is the end of the rail track from 


The installation in Zone 10-South is centered around a 


rail served launch site. There is a large earth-banked control 











bunker , only a few other buildings exist. Ditches 





and a catch basin or water pond have been put in. A crane approxi- 


~- 


mately 7O feet high adjoins the end of the track. On each side of 








the track, east of the end, is pole. 








The railroad enters the fenced area going almost due 
east, makes a gradual turn through 135° and ends at the launch 
Site heading southwest; there is only a single track from entrance 
to pad. Construction in 10-North seems javenaed as an almost 
mirror image of 10-South. 

Evidence of instrumentation sites associated with Zone 10 


exists to the west, the most prominent being 7 miles away. More 


from Pushkino, are two elaborate installations, symmetrically 


; located relative to the line towards the east, and approximately 


ry 





13 miles apart. Three buildings with large domes 























) and one with an observation platform are found in each, 


plus other buildings. Two other sites, 12 and 19 miles east of 


the southern installation, can also be seen. Cable lines tie 


all these in with Zone 10. 
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2. Short Range Air-to-Surface Missile Test Area. 
ee SCS SUSSALE Lest Area. 


a. Evidence of existence. 
ee ee ee VEC: 


A test range seemingly used for operational activities in- 
volving air-to-surface missiles is located in the Viadimirovka area. 
COMINT evidence of activity began in September-October 1956, appeared 
again in April-May 1957, and are current--November 18-19, 1957--and 
no later information. Ostrov/Gorokhovka (northwest of Moscow) requested 
permission from a Viadimirovka station for dummy runs and for launch 
clearance involving aircraft from Ostrov, probably TU-16's. Aircraft 
were met by fighters south of Stalingrad and southwest of Viadimirovka-- 
implying a check point, probably @a Token rader, and coordination with 
fighters from an unknown base. Refueling was pre-arranged, when neces- 
sary, at Saratov. 

b. Geometry of the Air-to-Surface Missile Range. (See Illustration 5.) 

Aircraft from the Ostrov base flew into the area west of 
Stalingrad on a course of approximately 140°. Ata point near Lake 
Batyr Mala, rendezvous was made with fighter aircraft and the bombers 
turned onto range--new course, about 55°. At or near the time this 
course crossed the Volga River, about 10 miles due south of Viladimirovka, 

the missiles were released toward a radar target about 45 miles away, 
probably near 48°30'N and 47°E. (Reference S.T.I.S. Report No. 28.) 
The indefinite boundaries of the river and the fact that some flights 
were made at night indicates the river crossing itself was not needed 
visually for launch. In the first exercise, September-October 1956, 
the launching aircraft landed for refueling at Saratov/Engels, then 
returned to Ostrov. In the second, April-May 1957, bombers were 
scheduled to return to their base without landing. When emergencies 


occurred, the Vladimirovka airport was used. 


Oo 
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Five to ten miles east of the nominal target area is an 
unidentified object about 1000 feet long, narrow, rising 15-35 feet 
above a sandy area. Its principle direction & perpendicular to the KS 
line of fire. This may be zuvendce for a silhouette (KS target) of 
@ large naval vessel, may be remains ofa launching track (perhaps 
for V-1), or may be entirely without significance. 

3. Viadirirovka-Lake Balkhash Range 

A sompieets discussion regarding the nature and use of this range 
is presented elsewhere in this report. Only a few comments will therefore 
be presented here. 

The range as described seems to be associated with Viladimirovka 
Airport operations, even though the commnication center has not been 
located from TALENT data. Separation from the Kapustin Yar ballistic 
system might indicate a parallel overload on the ballistic range facilities, 


a replacement which has not yet been completely coordinated, or a closer 


association with air-borne activities. 














B. General Support 


Discussions regarding logistic Support of the entire area, population, 
and general economic factors for the entire activity are presented else- 


where and need not be considered in detail for the air-to-surface Situation. 


| ec 
| a 
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C. Evaluation of Evidence 














Q 





TALENT contributes no direct information 





regarding the air-to-surface missile test range, but does give considerable 
information regarding the Viadimirovka complex. 


2. The KS missile seems to be launched. from TU-16 (Badger, B-47 type) 
aircraft at about 15,000 feet altitude and velocity of 250 kt., at a range 


of about 45 miles from the target. Two missiles can be carried; the designa- 


tion as "left" and "right" indicates suspensions under the wing. Type of 


power plant is unknown. Speed is subsonic, perhaps in the 450-550 kt. range. oe 


When double launchings were attempted, carrier aircraft landed at Viladimirovka, 
indicating non-stop round trip was possible with one but not with two. This 


suggests a missile weight of over 8000 pounds. 


3. Guidance is most likely of the Komet type; i.e., beam riding during 


midcourse and semi-active during terminal. Flight path begins as a very 


shallow dive, less than 4°. A possibility exists of having the missile ride 


above the radar line of sight during midcourse, then dive more steeply. How- 


ever, when evidence is given regarding altitude and overshoot at the target 


(1956 firings), the flight angle beyond target is less than 1°. As the launch- 


a 


ing aircraft comes closer to the target, the depression of the line of signt 


should become greater. No evidence regarding maneuvering capability or bread- 


off of the launcher exists. 


he 


The method of conducting these activities suggests that an operational 


unit is coming down for tactical practice. This is supported by the number 


® 
of aircraft involved, all from the same unit. Dependence on Vladimirovka is 
S 


a only slight, primarily supply of a range, results of firings, and landings 
when necessary. The pit in Zone 13-North is not needed for loading of these 

ie missiles, even under emergencies, since under-wing mounting is indicated. a owe 
launchings and night firings seem to be only variants on standard operational 

a procedures. 103 

i _ 
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2- if a proximity fuze is used, overshoots. less than 3 km. may be 
considered hits, due to the very small angle of descent. Under these 
assumptions, the launchings in 1956 had satisfactory accuracy 50 per cent 
of the time. In 1957, 62 per cent of tnece launched were sufficiently 


accurate. 


6. Reliability in 1956 was surprisingly high--no aborted launchings. 
The two large overshoots may have been caused by equipment failures after 
teaser: Results in 1957 were not so satisfactory. About 25 per cent of 

attempted launchings were aborted; if wild shots and gross overshoots 
are considered as failures, reliability will be about 65 per cent. 
D. Long Range Air-to-Surface Missiles 

Early interest by the Soviets in air-to-surface vehicles indicates 
that longer range developments should have appeared by Chee time. No 
evidence has been found. The likely goals which these might emphasize are 
briefly discussed relative to the areas considered in this section. 

1. Waval Targets 

Activity in this field might be assigned either to a Long Range 
Air Force or the Naval Air. There has been COMNT regarding Air Force- 
Navy activities in the Black Sea probably associated with air-to-surface 
missiles. Also indications of lack of support by Navy of Air Force 
activities have been received. Correlation exists only with KS short range 
wiuedtes and/or Komet me aaee. 

Directions of development would likely be increased speed and 
range of missile, decreased vulnerability to jamming, change of flight path 
(from shallow glide of KS), and elimination of launch restrictions. No 
evidence of such development has been identified. Since the Black Sea would 


be a plausible region for tests of an advanced air-to-ship system, careful 


= 


intelligence surveillance of this area seems desirable. 
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2. Ground Targets 

The support facilities of the Vladimirovka airport and the type 
of aircraft available suggests an excellent base of operations for a long 
range air-to-surface missile development. The loading pit in Zone 13-North 
and hangar facility in that area are appropriate. The small unidentified 
object in Zone 13-South cannot be specifically associated with such a program. 
The Air Force range toward Lake Balkhash would mke an excellent test range 

- for such a vehicle and seems to be appropriately instrumented. The direction 
which development might take is similar to that mentioned in the preceding 
paragraph. 

The seeming inadequacy of the KS missile against general ground 
targets mites Gack of identifiable long range air-to-surface missile work 
surprising. Other bases may be involved, the gap between peaiias bombing 
and ICBM's may have intentionally been Slighted to avoid dissipation of 
effort, or undue confidence may be placed in the shorter range KS. 

3. Radiation Targets 
Again no indication exists regarding radiation-seeking missiles. 
Adequate facilities exist in this area both for development and range test- 
ing. This would again be a significant area for intelligence attention. 
E. Advanced Air-to-Surface Vehicles 
The extent of construction activity in the Vladimirovka area, as well 
as activation of a probable new range and communication net, indicate 


intention of expanded activities in the future. This also suggests a major 


— Q 


advanced program or programs based here. No evidence regarding the existence 
or future nature of the program exists. 

Based on projects already carried out or under study in this country, 
it is suggested that various stages of research leading to manned satellite 
and space flight could be appropriately conducted from these facilities. 
This possibility is presented because it may influence the type of and 
emphasis on intelligence surveillance in this region. 
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One phase in such a research prozram would be the testing of a final 
stage manned vehicle in a method similar to the X-1, X-2, and X-15 in the 
US. First flights would be air-launches from a Bull, Badger, or Bison at 
maximum altitude for practice in ee This would fequire only facilities 
in Zone 13, hangars and perhaps the loading pit in 13-North, and the airport 
runway or landing strip. Little or no ground instrumentation would be needed. 
The next flights might be rocket-booster glide flights, again launched from 
acarrier. Maximum range, maximim altitude, and maximum speed runs would be 
desirable. Again ground facilities in Zone 13 could be used, perhaps 
supplemented with rocket facilities elsewhere in the area. The range toward 
Lake Balkhash and its instrumentation would be required for such flights. 
Launching might be downrange with landings either down the range or back 
at the airport, or might be over a downrange location back toward Viadimirovka. 
The next phase might be the firing of the manned final stage with a 
booster. Zone 10, which has been associated, by some, with the ballistic 
testing out of Kapustin Yar, sé cereonieeay and logistically is associated 
with Viadimirovka. Some evidence ties it to Vladimirovka for report on a 
communications link. This launching area could be easily used for this 
stage. 
The final phase would involve milti-stage rocket launchings and may 
also be feasible from Zone 10. 
Vertical rocket firings on 16 May, 24 May, 25 August, 31 August, and 
9 September 1957, observed by RADINT and other intelligence means (SMITIG 
| e 
Quarterly Report No. 8, Volume II), have been interpreted in various ways, 
primarily as upper air research vehicles. Delayed descents reported by 
Soviet radar in the first two cases should be evaluated in relation to 
the research program suggested above. 
Intelligence surveillance of the Vladimirovka area and the range - 
running eastward should be considered and be appropriate for studying research 
activities in advanced manned vehicles. 
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Vit. VLADIMIROVKA-LAKE BALKHASH (RXBY GOO68) TEST ACTIVITIES 
og 

A. SUMMARY 

TALENT information regarding the RXBY GO068 activities has been 
reviewed with collateral as applicable from COMINT, RADINT, and ELINT. From 
the sources available, it is evident that a new test range is being developed, 
however, there is nothing in TALENT to confirm or deny this conclusion. Also, 
no data Le available from RADINT and ELINT sources on the test activities. 
TALENT phétosvarns of the Vladimirovka area are available but the rangehead 
is not identifiable as such if it is in that area. There is considerable evi- 
dence of new construction in the Vladimirovka area and to the north (TALENT 
Zones 10, 11, 12, 13 & 1h). This construction may or may not be connected 


with this new test range. Outrange station photographic coverage apparently 





does not exist. 




















From that source, it appears that a separate long-term permanent test range 
has been under development since early or mid-1956, which has the capability 
of providing at least some data for tests to ranges of 1200-1400 nautical 
miles (more if race track courses are flown). Since so little is know about 
he range instrumentation it cannot be determined if data can be obtained at 
all altitudes. It parallels the Kapustin Yar missile test range activities 
(see Figure 6), but it is apparently completely separate with its own range- 
head, logistic Support, communication system, instrumentation, ete. It also 
apparently is under separate administrative authority. All evidence points 
toward Air Force subordination whereas subordination of the Kapustin Yar 
missile test range and Tyura Tam systems is still unknown. Information avail- 
able indicates that the range has as many as 10 outstations. At least four 


and maybe all of these stations have at least two types of radar and probably more. 
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Communications are HF (voice, morse, and probably printer circuits), possibly 
VHF air-to-ground, and possibly a micro-wave net between stations (probably 

in a construction state). Equipment exists at the last outstation (near Lake 
Balkhash) and possibly at other stations for upper air meterological surveys. 
There is reason to believe that some type photographic equipment is also 
available at that station. a calibration flights and/or range checkout 
flights have been in idenee ined late January 1957- The first indication 
of actual countdowns occurred on 1 August 1957. Three countdowns (1 August, 

1 September, and 31 October) have apparently culminated in some type of range 


activity utilizing at least four of the outstations encompassing the full 





range distance. 


























The range may be elaborate enough to accommodate many diversified 


types of testing activities. It is reasonable to assume that any of the follow- 


ing could be tested: | 


a. Surface-to-surface cruise missiles 

Db. Air-to-surface missiles 

c. Manned satellite research vehicles 

d. Surface-to-surface intermediate range ballistic missiles 


e. Advanced manned airplanes 


f. Missile component testing in manned airplanes. 


Although there are reasons why any of the above may be tested on a range such 
as this, logic indicates that the most probable usage may be in the surface- 
to-surface cruise missile or in the manned satellite research areas. From =: 
COMINT information a good case could be built in favor of some type of relative- 
ly low altitude Gest work. Considering just the summation of the apparent 


range activities on 1 August, 1 September, 28-31 October, if actual success- 


ful air tests were made it would indicate an unmanned relatively low altitude 
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test vehicle. Closing of the range area to air traffic and lack of RADINT 
and ELINT pickup would tend to substantiate such a conclusion. From this, 
one would be led to the presumption that this could be cruise type missile 
activity. However, from the TALENT photographs of the Vladimirovka-Kapustin 
Yar areas there is no specific evidence, f.Sc5 AUneh areas, instrumentation, 
photographs of unidentified winged vehicles, etc., to substantiate this 
presumption. Also, as far as is known, there have beén no public statements 
in the Soviet press, no photographs, or other evidence from any source that 
would indicate the presence of Brceciaes airframes or configurations. On 
the other hand, there is no specific evidence to indicate that cruise-type 
activity is not being actively pursued. The fact that the Soviets have con- 
centrated on ballistic missile activity with apparently reasonable success 
tend to discount a ma jor development effort on cruise-type missiles at this 
date date. Therefore, to explain what may be haprening on a range such as the 
RXBY GOO68, it appears reasonable to suspect that they may be progressing to- 
ward new horizons. Judging from Sputnik I and II, it is also quite reasonable 
to believe that they have every intention of conquering space as soon as 
possible. This leads to more assumptions: 

ae The job of putting a manned vehicle in space would logically 


fall to the Air Force. This would substantiate why the new-range is 


Air Force subordinated. 


| 


+ a 


b. The advance planning would have been done in conjunction with 
the satellite master program planning which would indicate that the 
timing for range activation is about right. 

c. One logical means of progressing toward space flights is to 
follow up animal tests by using a manned boost-glide vehicle investi- 
gating the non-gravitational, re-entry environments, etc., in progress- 
ive steps by going to higher and higher altitudes until finally orbital 
flight. is attained. This type of flight research could be initiated by 


using the X-1, X-2, and X-15 technique where the test vehicle is carried 
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aloft by a mother airplane; or, considering cue: opeuehe reliability 
of the Soviet 650 mile booster, it is conceivable that they may go 
directly to rocket boost for all phases of testing. Also, it is con- 
ceivable that a range such as the RXBY-GOO68 would be & requirement for 
such a program. The length and orientation of the range may also be 
compatible with requirements for the “landing” of satellites. If the 
X-1, X-2, X-15 technique is assumed, it is feasible that Zone 13 near the 
Viladimirovka airstrip could be the test base. If the 650 mile booster 
is used, it is feasible that the launch site could be at Zone 10 north 
of Viadimirovka. 

Even though it is not possible with the information at hand to make 


all the pieces fit, the most logical explanation for this new range appears 


to be in the mannei Satellite area. 
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B. DISCUSSION 























The 





activities from that date to 1 October 1957 are summarized in considerable 
detail in SMTIG Quarterly Report No. 8, Volume II, dated 1 October 1957 and 
will not be repeated here. Analysis of that information appeared to sub- 
stantiate* some type of testing activity being conducted Bea pangs extonaies 
from the Viadimirovka area to the Lake Balkhash area. The rangehead appeared 
to be in the Vladimirovka area (Station A.) with outstations in the area of 
Guiev/Iskine (Station B.), Chelkar (Station C.), Dzhezkagan (Station D.) and 


Sary Shagan (Station E.). Subsequent to the publishing of SMTIG Report No. 


0 


8 there have been indications that six more stations may have been added to 
the complex. The information is meager and certainly not conclusive but it 
appears that the six new stations may be scattered in the areas between 
Stations B, C, D, and E. It has not been ascertained whether or not these 
Stations supported the range activities on 1 August, 1 September, 28, 29, 30 
and 31 October, but there are indications that they did not. If this number 
of stations does exist it would mean a little higher station density than that 
of the AFMTC test range between Cape Canaveral and Puerto Rico. Knowing that 
the COMINT evidence indicates the existance of radar, possibly optical-photo- 
graphic equipment and weather observation equipment at at least some of the 
stations, in addition to several communications nets, would lead to the assump- 
tion that the range instrumentation may be similar to that of the AFMTC test 
range. With the assumption that RXBY GOO068 is @new test range and that it 

has fairly sophisticated instrumentation, three major questions arise: 

(2) why would a new test range be developed essentially on top of one that 
already exists, (2) what testing activities are most probably connected with 
this range, (3) what connection if any does this range have with the Vladimtrovka 


airport and Zones 10, 11, 12, 13 and 14? These will be considered separately. 
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1. Why would a new test range be developed essentially on top of one 
that already exists? 


It can be reasoned that: 


ae. The RXBY GOO6S and Kapustin Yar missile test range activities 





GB 
are related. However, this is not borne,out in the evidence. 



































be. The new test range is a separate entity because of unrelated 
testing activities and/or unrelated testing agencies. This reasoning 
seems to be best supportable with logic. It is fairly well established 
that the Kapustin Yar missile test range is primarily concerned with 
testing of aie pbe tors sates ballistic missiles up to ranges of approxi- 
mately 1000 nautical miies. It is strongly suspected that the Soviet 
ICBM range is er Tyura Tam to Klyuchi. There is some evidence to 
believe that the subordination of the Kapustin Yar missile test range 
and Tyura Tam missile test range are the same and may not be the same as 
the RXBY GOO68 which appears to be Air Force. This could lend credence 
to the “unrelated Agency" theory. Since the ballistic missile field is 
covered by Kapustin Yar missile test range and Tyura Tam missile test 
range, it is reasonable to presume that the testing activity may be in 
some other field, such as surface-to-surface cruise missiles, advanced 
types of manned aircraft research, manned satellite research, air-to- 


surface missiles, etc. This leads to question number e. 


ie 
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Analysis of the above information leaves one somewhat puzzled. 


“> 


It is questionable as to whether or not test activities \actually occurred on 


the six days discussed. It is possible that all of those Suspected operations 
were for range checkout purposes and that for unknown reasons aircraft flights 


through the area were banned during these checkouts. This could also be the 
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explanation for the bans in 1947 just prior to or coincident with the 
opening of Kapustin Yar missile test range. 

If it is concluded that actual test flights did take place the 
fact that aircraft flights through the area wee banned would tend to lead 
one to believe that the activity was concerned with unmanned vehicles or 
manned vehicles with unalterable specified-trajectories presumably traversing 
commercial flight altitudes at other than in vertical ascents and descents. 
Also, the fact that the first and second countdowns were accomplished without 
major holds while the 3rd, 4th, and Sth countdowns indicated that considerable 
trouble was encountered would tend to indicate that the first two were much 


less complicated than the others or dissimilar in nature. 


~ 


The major types of testing activities that could conceivably be 


accomplished on this range are listed below: 
Surface-to-surface cruise missiles. 
Air-to-surface missiles. 
Manned satellite research vehicles. 
Surface-to-surface intermediate range ballistic missiles. 
Advanced manned airplanes. 
Missile component testing in manned airplanes. 
These will be discussed briefly below: 
ae Surface-to-surface cruise missiles 
This range would appear to lend itself to almost any type of 
surface-to-surface cruise missile activity. With proper instrumentation 
it could Support programs such as Matador, Snark, Navaho, Regulus I, ani 
Regulus II. This range is longer than jeéceuae for Matador and Regulus I. 
Regulus II would fit without turn-around but Snark and Navaho would have 
to have turn-around capabilities in order to allow demonstrations to maxi- 
mum range if the demonstrations were to be done on this range. Because 
of the Soviet concentration and apparent success with ballistic missile 
development and the seeming lack of development efforts on cruise missiles 
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for many years, there is reason to discount circumstantial evidence that 
might indicate that an extensive cruise-missile program is now underway. 
However, it can be reasoned that because of lack of success in some 
specific area of this beer missile program the Soviets have decided 
to develop cruise-missiles. This cannot be borne-out in fact. If they 
were going to develop cruise-missiles for submarines it is not likely 
that the range would be run by the Air Force. Also, the reasons for not 
continuing along ballistic missile lines are not evident. Saturation 

or decoy-type missiles (such as the USAF Bull Goose) to accompany or 
precede large bomber penetrations into enemy territory is a possibility, 
but it appears that lack of concentration on high production of a heavy 


bomber striking force would tend to discount a major effort towards this 


& 


type of activity. 
b. Air-to-surface missile activity 
A range as elaborate as this one appears to be not readily 
justified for any test program that is an extrapolation of the know 
Soviet air-to-surface missile activity. 
| c.- Manned satellite research vehicles 
(See Summary in Section VII A.) 
d. Surface-to-surface IRBM | 
The length and orientation of this range would lend itself to 
the testing of IRBM's to ranges of at least 1,200-1,400 nautical miles 
and Zone 10 would be a logical launch area. However, it is not evident 
why this type of actitivy would be divorced from the Kapustin Yar range, 


nor is it evident why so many outstations would be required. 


e. Advanced manned airplanes 


oO 


Again a range such as this one does not appear to be justified 


© 


for any known experimental manned aircraft programs in the US or in Russia 

2) 
with the exception of high altitude, high mach no. research testing which 
is considered in this report as a part of manned satellite research. 
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fo Missile component testing in manned airplanes 
This range is probably adequate for use in developing missile 
guidance systems in a manner Similar to that of the Snark guidance system 
development programs in manned SEE onen a eae flights were flown over 
the Los Angeles to Schreveport radar range. However, the application of 


such guidance systems in the Soviet programs is not evident. 


3- What cennection if any does this range have with the Viadimirovka 
SR  WEEH the Viadimirovka 
airport and Zones 10, 11, 12, 13, and 14 complexes? 


This item is discussed in several sections of this report and the 
only conclusion that can be drawn is that there is insufficient evidence to 
tie these areas directly to any of the other complexes, although, it does appear 


that they are concerned with the missile testing activities. 
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VIII. EARTH SATELLITE VEHICLES 














Naval Research Laboratory 


A. INTRODUCTION 

The intelligence information which is derivable from the TALENT 
material does not appear to give any clues concerning the Soviet earth 
satellite Sroeran’ per Ge. This is due chiefly to the fact that the facili- 
ties not already associated with the ICEM program, which are specifically 
identified with the earth satellite program, do not present distinctive 
features which could be recognized in TALENT material. 

The Russian earth satellites have, however, shed some light on 
matters which are probably related to the Russian ICEM and the Russian 
launching facilities at Tyura Tam which are under scrutiny in connection 
with other portions of the present report. It appears to be worthwhile, 
therefore, to summarize the pertinent information which has been gleaned 
SO far from observations of the Russian satellites, and to identify the areas 

in which little, if anything, has yet been learned as a result of the two 


Sputnik launchings. 
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ORBITAL INFORMATION RELATING TO THE RANGEHEAD AND THE TEST RANGE 
INDICATORS : 


B. 


The radio and optical obsexvations of the Soviet satellites have 


not, for the most part, been of the quality which is being strived for in 


the US satellite effort. This is due to various factors, including for 


example, the fact that the Soviet announcement cancelling earlier agreements 


to use the US 108 mc. tracking frequency came literally cnly a few days 


before their first satellite launching. 


At the present time it is possible to conclude that none of the 
orbital information concerning the two Soviet satellites is inconsistent 
with the trajectories which would be followed if they were launched from 
Tyura Tam along the azimuth which was presumably used for the possible ICBM 
firings on the Tyura Tam-Klyuchi range. After further analysis of the orbital 


information, it may be possible to make more quantitative statements. 
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C. ORBITAL INFORMATION RELATING TO MISSILE GUIDANCE SYSTEM ANALYSIS 

The initial Soviet announcement of the satellite's orbital period 
did not appear to be as acctrate the second time as it was the first. The 
difference between the two period announcements on November 3, first 102 
minutes, and then later, 103.7 minutes, corresponds to an increase of about 
150 feet per second in the burnout velocity. They appear to have aaa 
better on the first satellite launching. This could mean that certain velo- 
city cut-off sensing equipment was carried in the first satellite launching 
vehicle, but was taken out of the second one to permit more payload to be 
carried. 

Attempts to estimate the guidance accuracy of their systems by 
comparing the orbits whick they actually achieved with those which they 
supposedly sought would seem to be thwarted by the geniune difficulty of 
determnining just what they really were shooting for. Even comparisons, 
such as the one made above between the varying announcements of the period, 
‘are difficult to translate into sure indicators of guidance accuracy or 
capability since they could have used a partially stripped-down ICHEM as 
their satellite launching vehicle. | 

Circular orbits have a certain aesthetic appeal, however, they 
do not necessarily have practical merit. The orbits of the Soviet getetives 
appear to be reasonable compromises among the several criteria such as those 
involving performance, lifetime, ost pity. ete. Thus, there is no real 
reason to suppose that they aimed for circular orbits, say, and got the 


present ellipses instead. 
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D. OBSERVATIONS RELATING TO PROPULSION SYSTEM CAPABILITY AND MISSILE 
DIMENSIONAL ANALYSIS 


Optical observations of 1957 C1, which is probably the last 


rocket stage of the satellite launching vehicle, indicate that it is 
optically equivalent to a diffusely reflecting cylinder having a projected 
area of about 400 square rece. The optical Gata are not precise, hence 
this estimate could be off by a factor of tizc in either direction. There 
is some evidence to indicate that the fineness ratio is of the order of 
Four or more. This would be consistent, then, with a picture of a cylinder 


ater 


about ten feet in diameter and forty feet lone. 

The Soviets have announced that the primary satellite. 1957 of 2, 
is a sphere 23 inches in diameter weiching about 184 pounds. This size 
and shape are consistent with the optical observations. 

There is no method now available for verifying the announced 
weight. it is expected, however, that data obtained fro: US satellites 
wilt make it possible to check on this value by determining the atmospheric 
density near the perigee altitude of the first Soviet satellite. Hence, 
it seens to be justified to use the announced weight to attempt to draw 
further conclusions about the Soviet satellite launching vehicle hardware. 

A comparison of the observed rates of change of the periods of the 
rocket, 1957 1, and the satellite, 1957 m2, indicates that the mass of 
the copsel ie about thirty times that of the satellite, if one makes a 
reasonable assumption about the angle of aimee of the rocket in the neigh- 
borhood of perigee. On this basis, then, the mass of the last rocket stage, 


1957 C1, is estimated to be on the order of three tons. This estimate 


© 


could be off by a factor of two or three due to the nature of the data and 


the assumptions involved. 
These estimates are, however, consistent wit} current ICBM design 
practice. For example, the second stage of a Titan-like Soviet ICBM would SG: 


have characteristics similar to those estimated for 1957 «1, the last 


te). 
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stage of the rocket vehicle which launched the first Soviet satellite. The 
Soviet propulsion unit is said to have a thrust which is about 50 per cent 
larger than the nominal thrust of the Aerojet Titan engines, hence the second 


stage of the Soviet ICBM may well be correspondingly larger than its Titan 


Oo 


counterpart. Such a Sp&tnik.launcher could deliver an additional two and 
one-half tons or so of warhead and guidance equipment to a range of 5500 
nautical miles, i.e., from Tyura Team and other launching sites in Russia to 
the US. This payload differential is about right, expecially if one makes 
some allowance for the presumption that their nuclear weapons technology, 
i.e., their ability to make light. high-yield, theraonuclear warheads, may 
not be quite as advanced as ours. 


Optical observations indicate that the tvo rocket stages, 1957 C1 


and 1957/3, are about equally bright, and hence ere probably the same size. 


‘It is very likely that the Soviets went out to the launching stand 
on their first satellite attempt “ith a comfortable velocity margin -- on 
the order of 1000 to 1500 feet oe second. The invest:sent of about 
half of the margin in increased payload on the second attempt would have 
enabled them to put the 1120 pounds of payload into orbit with the same 
Jaunching vehicle. 

The apparent nonchalance with which the Soviets launched their 
second satellite in accordance with prior announcements connected with their 
LOth anniversary celebration supports the view chat they probably did not 
atterpt to use anything fundamentally new, such as 2a third stage for example, 
in their second satellite attempt. True, they allowed a cushion by launching 
four days early. Even this, however, would not have Left very much time for 


preparing another vehicle on the launching stand if the first try went aniss. 
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E.- OBSERVATIONS ON THE SOVIETS' APPAREITT DEVELOP? B)7 STATUS AND RELATED 
1. Earth Satellite Vehicle: 


The Soviets’ ability to put cver 1000 pounds into orbit gives them 


the potential capability to de « nuwiber of thines much ore effectively than 


has been possible heretofore. 
For exirple. thes can. reéeccnnociter our territory, ané coeaint cate 


Their prosrans appenrr to be well plunned and integrated. Hence. 
it is reasonable to suppose thit they are developing or have clread: 
developed reconnaissance and ecco .-uniesticns eguipment which would enable 
thein to exploit their orbital paylcad cupacity to a considerable extent. Thus, 
it is probable that before very Longs, Soviet reconnaisrcanee catellites 
will be surveying the US on a systematic besis. 
The use of satellites 2s navigational aids would reyuire that the 


orbits be determined with a high degree of accuracy. So LeaPy “Ens SOEs 


have nct demonstrated such a capebility. Their frequencies, 20 :ne. and ho TG ey 


o 


are far from optimwa for this purpose, due to ionospheric effects. a 
The carrying of a dog as early as the second satellite uttempt 


indicates that the Soviets are headed straight toward the foal of putting 


Ky 


@ man into space at the earliest possible moment. Sismificantly, we are 
told that the second satellite also carried cossie ray instruznentation. 
Correlated ineasures of the dog's physiolosical reactions and the cosiic ray 
intensities would be expected to be attempted in any definitive space 


medicine experiment. 


2. Surface-to-Surface Ballistic Missiles 


Ray 


t The Soviets have made extensive use of rail facilities at Tyura 
Tam in the launching area right at the launching stand and in the possible 
launching area B, which is in line with the flight path and the launch 
Stand, and may be associated with suidance operations. 


12? 
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There is a strens possibility that the Soviets may be planning 


~ 


to develop versions of their ICB and/or IRBM vehicles which could be 


handled and fired entirel: by means of rail-borne equipment. If the Soviets 


aqdid develop such systems, everv railyard and extensive siding in the Soviet 


{> 


Union would becone a potential ICBM and/or IRBM launching site. 
Large railyards near key cities would probably not be used for 
this purpose, since the city and the ICBM or IRBM launcher would present a 


dual target. Also, security would probably be more difficult to maintain 


there. Any inconspicious reilsiding facility of appropriate capacity would 
serve reasonably well, however, especially if it were associated with a 
factory building or an industrial installation which might already be in 
a secure area for other reasons. In fact, dwimy instellations of this type 
could be established to facilitate the camouflaze. 

Such launching facilities would be almost as difficult to discover 
as missile firing submarines. A systen of launching sites of this type 
would pose an unusually Seeite threat since it could, to an alarming degree, 


be effectively invisible even to reconnaissance satellites and hence, 


relativel; invulnerable to retaliation. 
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F. CONCLUSIONS AND RECOMMENDATIONS 
1. Conclusions 
The evidence acquired in series ics vith the Soviet satellite 
launchings and from other sources ideecbes that the Soviets now possess 
a multistage rocket which is capable of deliverinz thermnonuclesy, warheads 
in the megaton range fro:n Tyura Team and/or other daunchingg sites in the 
Soviet Union to the US. | 
2. Recommendations 
a. Intelligence recomnendations 
(1) It is recommended that all intelligence facilities 
including TALENT, COMINT, ELINT, RADIKT, and all other types, be 


alerted and prepared to search continually for any evidence which 








indicates that the Soviets are establishing a system of rail-borme 










ICBM and/or IRBM launching sites. Correlzetion of photographic 

overflights, radio emission ferret flights and other intelligence 
activities are especially important. 
Several potential tell-tale indicators come to mind. 


For example, if the long, &0 foot rail cars usually seen in passen- 







Ser service, or at Tyura Tam. show up persistently at 2 factory 
or an isolated siding, the location becomes suspect. The factory 


might, of course, be an ICE{1 or an IRBM marufacturing Tacility, 






in which case it would be of interest from this point of view also. 









If the numbers and types of personnel involved end the flow of 








materials and eyuipments into the buildings did not jibe with those 
expected of an actual manufacturing operation, however, the factory 


Site might be a dunmy one intended to concezl uo Isaunching site. 






Radio emissions from such areas ought to be monitcred and 













searched for familiar earmarks similar to those associated with 





. 
1 


emissions froin other missile activities such as those xt Kapustin 





Tura Tam and Kisuchi. 


& 
“ 


de 
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(2) It is recomnended that activities possibly associated 
with the Soviet Snboeeine Drosera. 2 26h ais eeoserine DASesc- and 
Subnarines at sea, be monitored to observe any Similarity between 
radio emissions fron them and radio emissions fron «he missile 
activities such as those 2t Kapustin Yar and Tyura Tan. 

(3) It is recomnended that the Tyure Tam area be monitored, 
particularly during possible preparations for satellite launchings, 
to observe any ead emnnissions which can be correlated either with 
observed emissions from the orbiting satellites or possible trans-~- 
missions from subznarines to satellites. 

(4) It is reconnended that a radar -similar to the AN/FPS-17 
which is now monitoring the Kapustin Yar flights be set up to monitor 
the missile and satellite flichts fron Tyura Tam. 

(5) It is recommended that navel and air patrols cover the 
Klyuchi area for radio emissions from ICBM re-entry vehicles and 
for any other indicators, such as glow from the neighborhood of 
the re-entering body, parachutes, etc. 

(6) It is recommended that all the ocean areas along the 
orbits and long-range missile trajectories from Klyuchi to Pearl 
Harbor and beyond, on around into the Atlantic be monitored to 
obtain radio and possible Pesenery information. Water impacts 
could result either from unsuccessful satellite jJaunching attempts 
or from ICBM test vehicles fired to the actual ranses to US targets. 
The areas associated with the US target ranses should be monitored 
especially carefully. cince operations in this area could Signal 
their actual ability to hit US targets. 

(7) It is recommended that a Soviet Satellite atteopt search 
facility be established immediately at Pearl Harbor to look for 
possible satellite enissions on 20 and 4o mC a to observe the 
corresponding doppler frequencies, and to make observations of the 


126 
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en 
moonwatch type minitrack Mark II facilities on HO mc. 


would be useful here. 2 

(8) An effort should be -nade to observe any connections 
between the satellite activities at Tyura Tam and the possible 
manned very-high-altitude and preparatory space flight activities 
at Viadimirovka. 
be General defense recommendations 

(1) It is recommended that AICBM detection and warning facili- 
ties be established as close to Tyura Tam as possible along the 
paths from Tyura Tam to US targets, since Tyura Tam may be or 
become an operational ICBM site. 

(2) It is recommended that an AICBM detection facility be 
established at Pearl Harbor. The initial passage of ie sate 
ellites over this region will afford an unusually realistic 
opportunity to test our ICBi detection capability under minimum 
warning conditions. 

(3) It is recomended that the numbers of operational 
ICBM*s and IRIs now planned for US forces be re-examined. Such 
a reassessment appears to be called for by the existence or even 
merely the possible existence of the very numerous, well-camouflaged 
potential Soviet rail-borne ICBM and/or IRBM launching sites. 

(4) %It is recommended that the Defense Deparcnene look into 
the possibility of exploitinr the rail-borne ICEM and/or IRBM 
launching site camcuflase techniques es it continues the ICBM and 
IRB development programs. 

(5) It is recomnended thet the Defenso Depa viseut look into 


the possibility of developins an anti-satellite -=issile sy iten 


9 


capability. Such a systen could be an outsrovrth of in AICHE! 
develop:rent procran. The efYrort here vould be, perhaps, t6 rain 


the satellite s- ste: en 


{3 


° 
‘ 


means Lor resonnolterin:. coammnmnicatins, 
etc.. rather than to actunbll: knock it dom. Lele sy CHANTS 1 C= “orpit< 


Lone 
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IX. RECOMMENDATIONS 


A. TALENT COVERAGE 


1; The existing TALENT coverage is excellent from a technical 
and operational viewpoint. However, it is recomnended that the scale be 
improved, either through the use of longer focal length lenses or a lower 
altitude. This is necessary to obtain more detailed analysis of the missile 
system characteristics and capabilities than is obtainable from the present 
coverage. 

2. Additional TALENT coverage should be coordinated with COMLIT 
and/or Soviet releases of impending range activities to maximize the intelli- 
gence gain from such an operation. 

3. A second TALENT coverage of the Kepustin Yar and Tyura Tam- 
Klyuchi missile test ranges, in the near future, would be extremely valuable 
for co:parison purposes to detect changes and trends. Snow cover photography 
would possibly reveal more distinct patterns of instrumentation facilities 
and rocket engine test activities. 


4. The Kapustin Yar area should be covered from Stalingrad 


southeast through Kapustin Yar, thence due east through Tyura Tam to Leke 


@ 


Bealikhash. This coverage should reveal the Kapustin Yar communications control 
center and all instrumentation and impact areas, including the 950 neutical 


mile impact zone. 





~ 
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AEPESDIA 2 


INTERPRETATION GUIDES FOR GUIDANCE SYSTEM TIVTTELLT GENCE 
oe re et te Set et Ges Os 


1. ALL-TWERTIAIL 
Various types of inertial suidance systems can be used for ballistic 
missile... A simple auto-pilot with body-fixed accelerometers and an analosue 


computer provides moderate accuracy for short range flights. At ICBM ranges, 


however, it is generally necessary to combine gyroscopes and acceleroreters 
on a stable platform with three degrees of freedom. A missile-borne digitel 
computer is usually required for ICeM ranses, but an analosue ccmputer can 
ve used for TREM ranges. Measurement of the component of velccity alonz the 


thrust direction is least accurate in an inertial syster. If very hich 


i) pipes 


accuracy is required, it is locical te supplement the platform by measurins 

this longitudinal component cf velocity be doppler techniques with a Sizple 

radio system. We class all of these systems broadly as inertial svsters. 
tne Bbove types i 3 : ms are distinct in their internal 


workings, but are about equally dirficult to observe in phctography. The 


nwa a 
ground handling and elipmment equipment which is usually associated with 


S probably the best TALENT indicater. The 


absence of elcctromametic communication with Ground stations--excerpt 


research and development telemetry--sahkes it difficult to study inert:s 
Guided missiles by ELINT techn ques. 


ce 


(Positive) 
: oe re a 
& 
(1) Misht find cround checkout and/or ecliiration equip- 


ment near launcher. 


. a 
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(2) Survey points should be oriented toward launcher and 
be in clear within several hundred feet of stand for all 


weather operation. 


& 
(3) Collimation units would probably be in line-of-fire 


for research and development flights--not necessary for opera- 


tional sites. 


(4) Nearly all activity would be launcher-centered. 
( Negative 


(5) Absence of cabling between launch area and outlying 


tracking sites. 
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@2. TALE? 
5 - (Positive) 
(1) Possibly same as all-inertial. 


(2) Guidance station located within cne to three miles cf 


launcher, prebably rearward and with clear line-of-sight. 


(4) Possible cable connections between Susdance 6.56 and 


oe 


a (3) Survey points should be centered on Guidance site. 
a Jaeuncher. 
S se 


noad srom fuidance site to launcher would protably be 


in Jine-of-signt. 


site but not in 
(7) Possibly common quédance site for several launelers, 


especially in operational sites wit! clustered launchers. 
© 


4 
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Exariples in US: 
JUPITER - RIiG- JPL-Motorola. 
ATLAS = Atusa (01d). 


TITAU - STL (01d version) 


SINGLE TRACKING 


A system Wiich depends igs bay SO See ara ee oe Fe lLora 


wv 


20n vectors 


asl. GUutOo- 


Of OGest acCuracy 22 Weve lls erpres ; wT The Pa seile yer te 21 


ry 
co 


LS SECOCheCd« “bite tie ras Durcen fs 


G 


an oe 
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& 


A single tracking radar can measure the position of the missile by 
modulation ranging and simultaneous lobing angle-tracking techniques. The 
radial and lateral components of velocity can be derived from the position 
data by differentiation. At ICBM frie. this requires a very precise 
tracker, with angular accuracies of the order of tenth of mils. Considera- 
tions of mechanical instability and radio proparation angile-of-arrival 
scintillations mean that such radars are difficult to build and maintain. 
Collimation procedures for the tracker usually require additional ground 
support eqidpment. The computation of velocities from this Gata means that 
smoothing intervals of 10 to 60 seconds tust be used to reduce the high 
frequency noise accentuated by the differentiation process. A vernier 
(predictable) thrust stage is almost surely required. An air-borne beacon 
which replies to the upgoing command modulation train is provably used. 

The radio frequency would probably lie between S- and X-bands. 

a. TALENT 

(Positive) 

(1) Single guidance staticn to rear of launcher and probably 
in line-of-fire for research and development flights. 

(2) See numbers (1) (2), (4%), and (§) in Radio Inertial 
section. 

(3) Necessary radar collimation target or beacon pole near 
guidance station. not in firing sector. (Dimensions of telephone 
pole.) 


(4) Minimu. of juidance checkout activity near launcher. 
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CORPORAL - JPL-Gilw idan. 
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4. THREE INDEPENDET: RADARS 
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TALENT 


(Positive) 


(1) Three guidance sites at vertices of triangle which is 
"probably centered on line-of-flight. Legs can cary from 20 to 
500 miles. 

(2) Stations may be tied together by land lines for base 
iines less than 100 nities. | 

(3) One site is probably within line-of-sight of launcher. 

(4) Only moderately precise positioning of guidance sites. 

(5) Fenced guidance sites as opposed to unfenced range 


instrumentation sites. 


(6) Radars may be mobile. 
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dad. OTHER SOURCE 
(1) Development of very Beenuata: ance measuring radars-- 
only crude anfular accuracy. 
(2) Development of pulse doppler techniques. 
(3) Progress in large general purpose digital computer 
systerns. which could be used in the field. 
5- INTERFEROMETERS 
Missile position can also be measured by coherent comparison of phase 
between adjacent receivers. The time rate of change of phase and phase 
differences (doppler shifts) gives a direct estimate of the radial and 
jateral velocities. respectively. The stable coherent phase link can be 
provided by enclosed waveguide, cables. or unobstructed air links. The 
base lines of such systems vary between 100 and 10.000 feet, depending 
on the radio frequency employed.* The longer the base line, the greater 
the accuracy becomes. Frequencies in the L- to X-band range are best 
suited to such systems because they minimize ionospherically-induced angie- 
of-arrival scintillations. Some smoothing of the rate data (10-30 seconds) 
is ordinarily used to minimize propagation effects, so that an auto-pilot is 


*A monopulse tracker is really an interferometer with a base line corres- 


ponding to the feed separation. It is treated separately here because it 
is susceptible to a different class of limitations. 
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d. OTHER SOURCE | 

(1) Exploitation of narrow band CW and/or noise modulation 
techniques. 

(2) Emphasis on angle-of-arrival, radio propagation research, 


(3) Development of stable oscillators for one-way systems. 


Examples in US: 
ATLAS - GE. 
VANGUARD - NRL Ifinitrack 
HERMES - GE. 
VIKING - Minitrack. 
COTAR. 
DOVAP. 


JPL-MICROLOCK. 
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